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Sir Frederick Grant Banting (November 14, 1891-February 21, 1941) was a Cana-
dian physician and scientist who co-discovered insulin along with Dr. Charles Best in
1922. For this discovery, he received the Nobel Prize in Medicine in 1923.

His birthday, November 14, was set to be World Diabetes Day (WDD) and is marked
every year, beginning in 1991 when it was established by the International Diabetes
Federation and the World Health Organization.

The theme for WDD 2019 is Family and Diabetes because of the impact that diabetes
has on the family as well as the important role of the family in the prevention and
treatment of diabetes.

Ser Frederik Grant Banting (14. novembar, 1891-21. februar, 1941) bio je kanadski
lekar i naugnik koji je zajedno sa dr Carlsom Bestom otkrio insulin 1922. godine. Za
to otkrice, 1923. dobio je Nobelovu nagradu. Njegov rodendan, 14. novembar,
odreden je za Svetski dan dijabetesa i obelezava se svake godine, pocevsi od 1991,
kada je ustanovljen od strane Medunarodne federacije za dijabetes i Svetske
zdravstvene organizacije.

Tema ovogodis$njeg Svetskog dana dijabetesa je ,,Porodica i dijabetes” zbog uticaja
koje dijabetes ima na porodicu, kao i zbog vazne uloge porodice u prevenciji i
lecenju dijabetesa.
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General psychopathology and impulsivity as the pretreatment
predictors of medical nutrition therapy outcome in the overweight

and obese women

Opsta psihopatologija 1 impulsivnost kao pokazatelji potencijalnog ishoda
medicinske nutritivne terapije kod predgojazih 1 gojaznih Zena

Vesna Tepsi¢ Ostoji¢*, Danijela Ristié-Medi¢', Tatjana Mraovié?,

i

Zoran Bukumirié®, Nadja Vasiljevi¢!, Milan Latas’"

Military Medical Academy, *Clinic for Psychiatry, ‘Institute of Hygiene and Medical
Ecology, Belgrade, Serbia; University of Belgrade, Institute for Medical Research,
fCentre of Research Exellence in Nutrition and Metabolism, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Institute for Medical Statistics and
Informatics, 'Institute of Hygiene and Medical Ecology, Belgrade, Serbia; Clinical
Centre of Serbia, YClinic of Psychiatry, Belgrade, Serbia; University of Belgrade,
**Faculty of Medicine, Belgrade, Serbia

Abstract

Background/Aim. Obesity is the chronic disease and
health threatening condition. The number of obese people
in the world has taken epidemic conditions. Medical nutri-
tional therapy is the first choice in the treatment of obesity,
but it is also accompanied with a great percentage of attti-
tion and a significant weight regain. The aim of our study
was to evaluate if psychiatric and specific psychological fac-
tors (impulsivity) could be the predictors of successful
weight loss. Methods. A study sample consisted of 84 con-
secutive overweight/obesity women, 20 to 40 years old,
who were willing to adhere to the medical nutrition therapy
after the initial anthropometric measurements were per-
formed. All participants received a personalized nutritional
counseling and a daily diet treatment with 20% caloric re-
striction from estimated daily energy requirement. At the
beginning of the study, the 90-item Symptom Check-list
(SCL-90) and the 30-item Barratt Impulsiveness scale (BIS-
11) were administrated. At the end of six months of caloric
restriction, the conventional diet therapy and control weight
measurement, the patients were divided into two groups:
the group I — 40 participants (48%) who lost = 10% of their

Apstrakt

Uvod/Cilj. Gojazost je hroni¢no oboljenje sa znacajnim
nepovoljnim efektima na zdravlje, a broj gojaznih osoba u
svetu dostigao je epidemijske razmere. Medicinska nutritiv-
na terapija je terapija izbora, ali je njena uspesnost

initial body weight (successful group) and the group II — 44
participants (52%) who lost < 10% of their initial weight
(unsuccessful). Results. There were no significant differ-
ences between groups in the demographic data (age, educa-
tion level, employment, marital status), baseline anthropom-
etric measurements, and in the general psychopathology to-
tal score. Groups I and II were significantly different in the
total BIS-11 score (p < 0.001) and in Factor II (motor im-
pulsivity) (p < 0.05). Conclusion. Even though the success-
ful and unsuccessful diet responded participatnts did not
differ in the general psychopathology and symptom dimen-
sions, our results pointed out impulsivity as a discriminative
factor between them. The total impulsivity and Factor II
(motor impulsivity) as an indicator of binge eating were
higher in the unsuccessfully responding overweight/obese
women on the conventional diet treatment. A focus on im-
pulsivity in a psychotherapeutic work might leed to better
outcomes in the medical nutrition therapy.

Key words:

body mass index; diet therapy; impulsive behaviour;
obesity; overweight; surveys and questionnaires;
treatment outcome.

ogranic¢ena zbog znacajnog procenta odustajanja, kao i po-
novnog dobijanja na tezini koje je prate. Cilj ove studije je
bio da se proceni da li psihijatrijski i specifi¢ni psiholoski
faktori (impulsivnost) mogu biti pokazatelji pozitivhog is-
hoda lecenja. Metode. Studijom je bilo obuhvac¢eno ukupno
84 predgojaznih i gojaznih Zena zivotnog doba 20—40 godi-

Correspondence to: Vesna Tepsi¢ Ostoji¢, Military Medical Academy, Clinic for Psychiatry, Crnotravska 17, 11 000 Belgrade, Serbia.

E-mail: vesna.j.tepsic@gmail.com
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na, koje su bile motivisane za medicinsku nutritiviu terapi-
ju. Sve ispitanice su prosle individualno savetovanje i dobile
dnevni plan ishrane koji je podrazumevao kalorijsku restrik-
ciju od 20% u odnosu na procenjene dnevne energetske po-
trebe. Na pocetku studije sprovedeno je antropometrijsko
merenje i primenjene su Lista simptoma od 90 pitanja (90-
item Symptom Check-list) 1 Baratova skala impulsivnosti (Bar-
ratt Impulsiveness scale (BIS-11)). Nakon Sest meseci primene
kalorijski restriktivhog nacina ishrane ponovljena su antro-
pometrijska merenja. Ispitanice su podeljene u dve grupe: 40
ispitanica (48%) koje su izgubile = 10% od pocetne telesne
mase (uspesne) i 44 ispitanice (52%) koje su izgubile < 10%
od pocetne telesne mase (neuspesne). Rezultati. Nije bilo
znacajne razlike izmedu grupa ispitanica u odnosu na demo-
grafske karakteristike (godine Zivota, stepen obrazovanja, zapo-
slenost, bra¢ni status) i antropomettijske parametre na pocetku
studije, kao i na skor opste psihopatologije i dimenzije simpto-

ma. Statisticki znacajna razlika izmedu uspesnih i neuspesnih
predgojaznih/gojaznih ispitanica dobijena je za ukupni BIS-11
skor (p < 0.001) i za Faktor II (motorna impulsivnost) (p <
0.05). Zakljucak. Ispitanice sa ponovljenim losim odgovorom
nisu se razlikovale po opstoj psihopatologiji od onih sa
uspesnim odgovorom na nutritivnu terapju. Nasi rezultati uka-
zuju na impulsivnost kao moguéi pokazatelj ishoda lecenja.
Ukupna impulsivnost i motorna impulsivnost kao indikator
povtemenog impulsivnog prejedanja bili su visi u grupi predgo-
jazih/gojaznih ispitanica koje nisu postigle terapijski cilj. Psiho-
terapijski rad na impulsivnosti mozda bi mogao doprineti bo-
ljem ishodu medicinske nutritivne terapije.

Kljucne reci:

telesna masa, indeks; dijetetska terapija; ponasanje,
impulsivno; gojaznost; telesna masa, prekomerna;
ankete i upitnici; leCenje, ishod.

Introduction

Obesity is the chronic disease defined as excess body
fat '. The basic pathophysiological mechanism of the accu-
mulation of excess body fat is basically very simple — energy
intake is higher than energy consumption’. In the light of
this fact, the solution to the problem of obesity seems rela-
tively easy — to reduce the intake, or increase the energy con-
sumption. Even though the solution seems logical and easily
feasible, the number of obese people in the world has taken
epidemic conditions; 35% of the adult population is over-
weight, while 12% obese is considered as a “global pan-
demic”>. About 35% of the adult population in Serbia are
overweight and 21% are obese, while in the self-evaluation
only 16.9% of the population consider themselves to be
obese *. Obesity is the health threatening condition. Empiric
and scientific data confirmed its clear association with plethora
of medical conditions (metabolic syndrome, type 2 diabetes,
ischemic heart disease, stroke, inflammation, apnea, certain car-
cinoma, etc.) "> and decreased quality of life ®°. If the current
trend of increased morbidity and mortality due to obesity con-
tinues, the life expectancy in future could decrease for the first
time in modern history '°. However, it is important to point out
that there is evidence that people with obesity are confronted
with structural discrimination in their everyday life .

Even though obesity is considered to be an interplay of
genes and environment 12 research focus has been moving
from the metabolism, resting metabolic rate and energy ex-
penditure. A recent research points out that the environ-
mental variables are of greater importance in determining
eating behavior than the biological ones ' '*.

In the contemporary culture, a person's physical appear-
ance exceeds the importance of aesthetic liking and becomes
one of the main social markers of success, or stigma. On the
opposite social pole, there is the extremely obesogenic envi-
ronment with aggressively marketed cheap calories that are
not only easy-to-get but also highly palatable and rewarding
(saturated in fat, sugars and/or salt) "* Hedonic eating is pro-
moted while physiological and physical activity is discour-

aged by modern technology (cars, smart phones, etc.). But
not everyone becomes obese despite the environmental
temptations. The answer may be in the individual differ-
ences. Someone’s reaction to the environmental conditions
could be influenced by the psychiatric conditions such as an-
xiety and depression, personality traits, or other psychologi-
cal factors such as impulsivity that they do, or do not pos-
sess*. All those factors play a role in the etiology and/or
maintenance of obesity.

Treatment of obesity includes the medical nutritional
therapy (MNT), physical activity, behavioral techniques,
pharmacotherapy and bariatric surgery. MNT is the “gold
standard” in the treatment of obesity '®'”. The conventional
dietary treatment is based on an energy deficit, which can be
achieved in many ways, but most experts agree that the op-
timal daily deficit is 500 to 1,000 kcal, which leads to a loss
of about 0.5 to 1 kg per week that can be recommended for
everyday practice '°. This therapy yields good results in some
patients, but it is also accompanied with a great percentage
of attrition (20%-80%) and a significant weight regain ' '®.
Differences in the individual results in the obese subjects in-
tegrated in the weight-loss treatment, lead to analyse the po-
tential pre-treatment predictors of weight control .

Thus, the aim of our study was to evaluate if psychiatric
and specific psychological factors (impulsivity) could be the
predictors of successful weight loss.

Methods
Participants

This study was designed as a prospective cohort study
with two measurements. It was realised from October 2015
to May 2016.

The anthropometric measurements and MNT was per-
formed in the Centre of Research Excellence in Nutrition and
Metabolism, Institute for Medical Research, Belgrade while
the psychiatric interview and psychometric measurements
were conducted in the Psychiatric Clinic, Clinical Center of
Serbia, Belgrade.
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The study enrolled 84 consecutive patients who were
willing to treat obesity in the Centre of Research Excellence
in Nutrition and Metabolism, the Institute for Medical Re-
search in Belgrade. The inclusion criteria for our investiga-
tion were female gender, age between 20 and 40 years,
overweight and obese class I with the body mass index
(BMI) between 25 and 34.9 kg/m” and self-reported weight
stable (£ 2 kg) for 3 months before the start of the diet treat-
ment. The exclusion criteria were: the history of psychiatric
illness, inflammatory or infective diseases, hypertension, di-
abetes mellitus, cardiovascular, cerebrovascular and malig-
nant disease.

The written informed consent was obtained from all
participants prior to participation in the study, and only those
who were volunteered to take part in the investigation were
included. The study protocol was approved by the Ethics
Committee, Faculty of Medicine, the University of Belgrade
and carried out in accordance with the principles of the Dec-
laration of Helsinki

Anthropometric parameters

The anthropometric parameters were measured at the
baseline and at the end of six-month treatment. The body
height and weight of participants wearing light clothes and
without shoes were measured. The participants were weighed
with a lever-actuated balance to the nearest 0.1 kg. The BMI
was calculated as weight (kg)/height (m) squared. The same
qualified nutritionist did the measurements for all participants.

Medical nutrition therapy

After completing the anthropometric measurements, the
participants were referred to a diet therapist for MNT. All
participants received a personalized nutritional counseling
and the daily diet treatment with 20% caloric restriction from
the estimated daily energy requirement was prescribed indi-
vidually . The dietary treatment was based on the conven-
tional-type of intervention with the energy limitation and ba-
lanced macronutrient composition. The dietary intake was
controlled by the size of portion, food choice and composi-
tion. The daily energy requirements were calculated accord-
ing to the obesity treatment guidelines issued by the US Na-
tional Institute of Health and Food and Nutrition Board *°.

After six months of caloric restriction, the convectional
diet therapy and the control weight measurements, the pa-
tients were divided into two groups.The first group included
40 (48%) participants who lost > 10% of their initial body
weight (successful — group 1), and second included 44 (52%)
participants who lost < 10% of their initial weight (unsuc-
cessful — group II).

Psychopathology measures

Before starting MNT, all patients were interviewed with
a standard psychiatric interview by the same psychiatrist.
The patients had 90 min in a quiet place to fulfill the ques-
tionnaires.
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The demographic characteristic were investigated by
the 4-item sociodemographic self-reported questionnaire de-
signed for this study. Four items were related to age, educa-
tion (elementary school, high school, college, university de-
gree), employment (employed, unemployed, student), and
marital status (married/with partner, single, divorced).

For the purpose of this study, the two self-administered
questionnaires were used the 90-item Symptom Check-list
(SCL-90)*' and the 30-item Barratt Impulsiveness scale
(BIS-11)*. The SCL-90 was administrated as the screening
instrument for the assessment of psychiatric psychopa-
thology as a possible predictor of the MNT outcome. The
items were rated on a 5- point scale of distress (ranging from
“not at all” to “extremely”). There are nine primary symptom
dimensions: somatisation, obsession-compulsion, interper-
sonal sensitivity, depression, anxiety, hostility, phobic anxi-
ety, paranoid ideation and psychoticism.

The BIS-11 was developed to measure impulsiveness as
seen by this author (motor aspect, an attentional aspect, and a
planning aspect). It is one of the most used scales for the
measurement of impulsiveness. It consists of 6 first- grade
and 3 second-grade factors. The factor labels with definitions
are as follows: Factor 1, attention — “focusing on the task at
hand”; Factor 2 — motor impulsiveness “acting on the spur of
the moment”; Factor 3, self-control — “planning and thinking
carefully”; Factor 4, cognitive complexity — “enjoy challeng-
ing mental task”; Factor 5, perseverance — “a consistent life
style”; Factor 6, cognitive instability — “thought insertions
and racing thoughts”. The second-grade factors combine two
first-grade factors. Factor I, attentional impulsiveness com-
bines attention and cognitive instability. Factor II, motor im-
pulsiveness combines the first-grade factors, motor impul-
siveness and perseverance. The factor of non-planning im-
pulsiveness III is combined with cognitive complexity and
self-control.

Satigtical analysis

The statistical data analysis was performed using the
IBM SPSS Statistics 22 (IBM Corporation, Armonk, NY,
USA). The results were presented as the frequency (percent-
age) and mean = SD. The y* test was used to test the differ-
ences between the nominal data (frequencies). The t-test was
used for the numeric data with a normal distribution. For the
ordinal data, the Mann-Whitney U test was used. All p-
values less than 0.05 were considered significant.

Results

The sociodemographic characteristics of participants
are presented in Table 1. The majority of participants of both
I and II groups had the high school degree (55% vs 50%, re-
spectively) and were employed (48% Vs 66%, respectively)
and most commonly were married/with a partner (40% vs
47%, respectively). There were no significant differences be-
tween the groups regarding the age, employment and marital
status.
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The anthropometric parameters of participants are
shown in Table 2. There were not significant differences be-
tween groups in the body weight before starting MNT and in
the BMI at the baseline of the study, but after 6 months, the
body weight and BMI were significantly different (p <
0.001) in the Group I and Group II with the average weight
loss of 15.89 + 4.65 kg and 2.63 £ 1.81 kg, respectively. The
loss from the initial body weight in the Group I, expressed in
percentage, was 19.17 + 4.78% (range 30.79-11.60%) and in
the Group II, it was 3.16 + 2.3% (range 7.67-2.53%).

The average scores of particular domains obtained from
the SCL-90 questionnaire are presented in Table 3. The re-
sults indicate that both groups had similar scores in nine pri-
mary symptom dimensions, and that there were not the sig-
nificant differences found in the symptom dimensions and
the total score.

In Table 4, the average scores of particular domains ob-
tained from the BIS-11 questionnaire with the first- and second-
grade factors are shown. There were the statistically significant
differences observed between the Groups I and II in the Factor II
(p<0.05) and in the total BIS-11 score (p<0.001).

Table 1
Sociodemographic characteristics of overweight/obesity women (n = 84)
ch o Total Group I Group II
aracteristics 84 (100%) 40 (48%) 44 (52%) P
Age (years), mean = SD 30.38+5.95 29.40 +£6.10 31.27+5.74 0.152
Education, n (%)
elementary school 2(2) 1(2) 1(2)
high school 44 (53) 22 (55) 22 (50) 0.700
college 12 (14) 5(13) 7 (16) ’
university degree 26 (31) 12 (30) 14 (32)
Employment, n (%)
employed 48 (57) 19 (48) 29 (66)
unemployed 16 (19) 11 (27) 5(11) 0.125
student 20 (24) 10 (25) 10 (23)
Marital status, n (%)
married/with partner 36 (43) 16 (40) 20 (47)
single 8 (10) 5(13) 3(8) 0.696
divorced 40 (47) 19 (47) 21 (45)

Group I — participants who lost > 10% of their initial body weight; Group II — participants who lost < 10% of their initial
body weight; SD — standard deviation; p < 0.05 considered significant.

Table 2
Anthropometric parameters of patients
Total Group [ Group 11
Characteristica mean = SD mean + SD mean + SD p
(min-max) (min-max) (min-max)
Body height, m 1.67 £0.07 1.67 +0.04 1.65+0.08
(1.51-1.84) (1.55-1.75) (1.51-1.84) 0.971
Body weight, kg
initial 81.56 £9.77 82.34+9.40 80.86 £ 10.14 0491
(60.7-103.9) (60.7-98.1) (65.0-103.9) ’
final 72.68 +10.87 66.52 +8.28 78.29 +£9.91 <0.001
(50-100) (50-81.3) (63-100) ’
BMI, kg/m?
initial 29.46 £2.69 29.58 £2.79 29.34+£2.62 0.632
(25.29-34.83) (25.29-34.83) (25.34-34.75) ’
final 26.71 £3.50 23.99+£2.62 28.50+2.74 <0.001
(19.85-34.75) (19.85-30.33) (23.97-34.75) '
Weight loss, kg 8.95+7.50 15.89 +4.65 2.63 +1.81 <0.001
(0.00-29.50) (9.40-29.50) (0.00-7.10) :
(%) -10.78 + 8.84 -19.17 +4.78 3.16+23 < 0.00]
(-30.79-2.53) (-30.79-11.60) (-7.67-2.53) :
Weight loss participant expected, kg 17.73 £6.20 17.78 £5.43 17.68 + 6.88 0.945
(5-30) (7-30) (5-30)

BMI - body mass index.
For other abbreviations see under Table 1.
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Table 3
Psychiatric psychopathology of participants

SCL -90 Total Group I Group 11
symptom dimensions mean = SD mean = SD mean + SD P
Somatization 1.50 £ 0.46 1.53+0.47 1.48 +0.46 0.684
Obsessivity-compulsive 1.58£0.57 1.63 £0.69 1.54+£0.45 0.458
Interpersonal sensitive 1.54 £0.60 1.50 £ 0.65 1.57+£0.55 0.632
Depression 1.53 £0.53 1.55+1.62 1.51 +£0.43 0.771
Anxiety 1.65+0.62 1.69+£0.72 1.61 +£0.51 0.589
Anger-hostility 1.35+0.44 1.33£0.47 1.36 £ 0.41 0.813
Phobic anxiety 1.17£0.31 1.11£0.20 1.22£0.38 0.095
Paranoid ideation 1.50 + 0.60 1.44 +0.54 1.56 = 0.65 0.385
Psychoticism 1.20 +0.31 1.21+0.39 1.19+£0.22 0.838
Total score 1.48 £0.42 1.48 +0.48 1.48 +0.37 0.939

SCL-90 — 90-item Symptom Check-list.

For other abbreviations see under Table 1.

Table 4

Impulsiveness in the participants

BIS Total Group I Group II
factors mean + SD mean = SD mean + SD P
Attention 15.13+2.14 14.78 £2.42 15.45+1.81 0.147
Motor impulsiveness 17.07 £3.10 16.6 +3.51 17.5 £ 2.65 0.198
Self-control 13.64 +2.65 13.73 £2.83 13.56 £2.50 0.789
Cognitive complexity 13.07+£1.54 13.00 = 1.66 13.13+1.44 0.688
Perseverance 8.13+1.74 8.25 +£1.60 8.02+1.87 0.553
Cognitive instability 7.40 £1.93 7.15+2.09 7.63£1.77 0.252
FACTOR 22.54+3.22 21.92 +£3.63 23.09 £2.72 0.097
FACTOR I 25.08 +3.65 24.10+3.67 25.98 +3.44 <0.05
FACTOR I 26.38 +3.87 26.65 +3.52 26.14+3.84 0.543
Total score 72.21 £9.06 68.57 +10.79 75.52+£5.42 <0.001

BIS — Barratt Impulsiveness Scale.
For other abbreviations see under the Table 1.

Discussion

In the light of the fact that obesity has become the epi-
demic health threatening condition, its effects on physical
health were extensively studied and well-documented® "¢
However, the relationship between the psychiatric and/or
psychological factors and etiology and obesity treatment is
complicated and not well-known.

Our study showed that the obese/overweight partici-
pants, who were apparently healthy and homogenous regard-
ing age, education level, employment and marital status, had
different outcomes adhering to the same MNT protocol for
six months.

The participants did not differ in the general psychopa-
thology and its symptom domains measured with the SCL-
90. Our results pointed out impulsivity measured as the total
impulsivity on the BIS-11 as a pretreatment predictor of the
MNT outcome. The total impulsivity and its Factor II (motor
impulsivity), being singificantly higher, and the Factor I (at-
tentional impulsivity), was higher in the participants who lost
< 10% of their initial weight (Group II).

The symptoms of general psychopathology and obesity
in both groups shared similar risk factors like dietary habits,
level of physical activity and sedentary lifestyle . Although
one might expect a positive correlation between general psy-
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chopathology and etiology and negative response on obesity
treatment, the research evidence was not entirely clear. It is
not easy to detect causality i.e., which comes first: from obe-
sity, or from psychopathology. Some studies showed the
positive correlation between obesity and the general psycho-
pathology. It was shown for the following domains: somati-
zation®, interpersonal sensitivity >, depression **?’, anxi-
ety 2?7 anger-hostility ** and psychoticism *. Also, in sev-
eral studies, mood disorders are found to be frequent, espe-
cially in the morbidly obese patients seeking an obesity treat-
ment®. As well, the overweight and obese patients are not
rare among those who were diagnosed with mood disor-
ders®. But, in contrast to these findings, a lot of studies
found no relationship between obesity and general psychopa-
thology *”*". In several community studies, the mood disor-
ders were not found among the obese persons . There was
some evidence that the levels of anxiety among the obese
persons are equal with those who seek the general medical or
surgical treatment and that required obesity treatment may be
the actual cause of anxiety *°.

No differences in the SCL-90 scores between the Group I
and Group II general psychopathology (i.e., somatization, ob-
session-compulsion, interpersonal sensitivity, depression, anxi-
ety, hostility, phobic anxiety, paranoid ideation and psychoti-
cism) could be explained by the fact that the women who will-
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ingly began treatment of obesity were different from those who
did not consider the general psychopathology levels. One could
hypothesize that the overweight and obese women who partici-
pated in a weight-loss treatment had a lower level of general
psychopathology when compared to those who did not, and
therefore were more prone to start MNT. So, our results did not
show that general psychopathology was a pretreatment predic-
tive factor of medical nutrition outcome.

Impulsivity could be defined as “a predisposition to-
ward rapid, unplanned reactions to internal or external stim-
uli without regard to the negative consequences of these re-
actions to the impulsive individual or to others”**. Therefore,
it was seen as a multidimensional construct. The self-report
questionnaires and behavioral measurements such as the task
of inhibiting motor response or delaying discounting, meas-
ure a different aspect of impulsivity. Impulsivity measured
by the self-reported questionnaires and behavioral measure-
ments was a risk factor for a range of maladaptive behaviors,
such as overeating, binge eating and substance abuse, or in
bipolar disorder, or attention-hyperactivity disorder **.

The BIS-11 scale used in this study measured total im-
pulsivity and three second-grade factors: motor impulsive-
ness (act without thinking), attentional impulsiveness (no fo-
cus on the present task), and non-planning impulsiveness
(lack of orientation to the future).

In our study, the women in the Group II had the higher
scores of total impulsivity compared to the women in the
Group I. Our findings were in accordance with the results of
other studies that self-reported impulsivity was higher in the
obese individuals '*'>**. Davis et al. ** found the positive as-
sociation of overeating and the preference for sweet and fatty
food with impulsivity in the general population. Also, it was
shown that those two factors were in a relationship with the
BMI . The relevant literature data provided evidence that
the higher scores on impulsivity were found not only in the
participants with negative dieting outcome '°, as it was in our
study, but also in the participants exhibiting food cravings*°,
emotional eating *’ and restraint eating **. All those phenom-
ena are important for the development, maintenance and
treatment of obesity ***’.

Attentional impulsivity measured with the BIS-11 sub-
scales is the most often linked with overeating '>***". The wom-
en who did not achieve > 10% of weight loss in our study had
tendency to higher score for attentional impulsivity (attentional
impulsiveness combined the first- grade factors attention and
cognitive instability) than the ones who did it. Attentional im-
pulsivity may be the reason why, in the participants engaged in
the weight—loss program, the highly palatable food came to the
focus and became a trigger for eating .

In our study, the motor impulsivity score (motor impul-
siveness combined the first-grade factors, motor impulsive-

ness and perseverance) was a significantly higher in the
Group II (unsuccessful responders) than in the Group I (the
successful restrictive diet treatment responders). The litera-
ture data suggest that motor impulsivity is less often linked
to obesity itself '°. The higher scores were found in the indi-
viduals that were engaged in the binge eating behavior and
the higher scores on motor impulsivity were referred to bu-
limia nervosa and the anorexia nervosa binge/purge type, but
not for the anorexia nervosa restrictive type'>**. Non-
planning impulsivity was rarely linked to obesity, and our re-
sults were in accordance with the mentioned investigation.
So, it seems that a combination of high attentional and motor
impulsivity might be partly responsible for overeating as
well as a clinically significant binge eating.

This study has some limitations. Firstly, we did not di-
vide overweight and obese women into separate groups.
However, there is evidence that the overweight and the obese
women showed the same weight loss from the initial body
weight during the same treatment period *’. Secondly, the da-
ta on impulsivity must be more precise if the self-reported
measures were accompanied with the behavioral ones (inhib-
iting motor response, or delaying discounting).

Conclusion

The results of our study showed that the obese/over-
weight women in both groups — the successful and unsuc-
cessful responders, who were apparently healthy, did not dif-
fer in age, education level, employment and marital status,
but had different outcomes of the same MNT protocol for six
months. The participants, who lost 10%, and more or less
than 10% of their initial body weight, did not differ in the
general psychopathology. Even though the successful and
unsuccessful diet responders did not differ in general psy-
chopathology, our results pointed out that impulsivity could
be the pretreatment predictor of the outcome. The over-
weight/obese women as the unsuccessful diet responders had
the higher total impulsivity and motor impulsivity scores.
Our data highlighted the role of total impulsivity and Factor
IT (motor impulsivity) as an indicator of binge eating that
may contribute to a poor response to the conventional diet
weight loss treatment. The focus on impulsivity in the psy-
chotherapeutic work integrated into the weight-loss treat-
ments might lead to the better outcome in MNT.
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Abstract

Background/Aim. Pulmonary exacerbations have negative
impact on clinical course of cystic fibrosis (CF) lung disease
being associated with a steeper decline in the lung function,
unfavorable prognosis and impaired quality of life. The aim
of this study was to determine whether an increased number
of exacerbations had influence on the lung function in the
patients with CF, as well as to estimate the nutritional status,
gender, presence of comorbid conditions and bacterial co-
lonization of airways as predictive factors for pulmonary ex-
acerbations. Methods. This retrospective cohort study in-
cluded 83 pediatric and adult patients, treated from 2011—
2015 in the Mother and Child Health Institute of Serbia ,,Dr
Vukan Cupié¢”. The best result of forced expiratory volume
in the first second (FEV1) and forced vital capacity (FVC)
in each year of follow-up was taken into account to calcu-
late the five-year trend values of these indicators. The num-
ber of exacerbations per year of follow-up and its impact on

Apstrakt

Uvod/Cilj. Egzacerbacije pluéne bolesti imaju negativan
uticaj na klinicki tok cistiéne fibroze (CF), a njihova veca
ucestalost povezuje se sa iztazenijim snizenjem vrednosti
funkcije pluéa i losijim kvalitetom zivota. Cilj ovog
istrazivanja bio je da se utvrdi uticaj broja egzacerbacija na
trend funkcije pluc¢a kod obolelih od CF, kao i znacaj stanja
uhranjenosti i pola ispitanika, komorbidnih stanja i koloni-
zacije disajnih puteva patogenim bakterijama na trend funk-
cije pluca i ucestalost egzacerbacija pluéne bolesti. Metode.
Istrazivanjem su obuhvaéena 83 ispitanika, deca i odrasle
osobe, obolela od CF, lecena u periodu od 2011. do 2015.
godine u Institutu za zdravstvenu zastitu majke i deteta Srbi-
je ,,Dr Vukan Cupic’”. Najbolji rezultat forsiranog ekspiri-

the FEV1 decline was evaluated. Results. Mean annual de-
cline of FEV; and FVC were 2.4% and 1.7% respectively.
The malnourished patients had the lower initial values of
FEV; and FVC, and more frequent exacerbations in com-
parison with the normal weight and overweight patients.
The frequency of exacerbations was significantly higher in
the patients chronically colonized with Burkholderia cepacia
(p = 0.023). The increased number of exacerbation was
proved to be the most important factor in a prediction of
FEV; decline over time (p = 0.013). Conclusion. Pulmo-
nary exacerbations lead to the more progressive lung func-
tion decline in the patients with CF. Malnourishment and
chronic airway colonization with Burkholderia cepacia result in
more frequent pulmonary exacerbations.

Key words:

burkholderia cepacia; cystic fibrosis; forced expiratory
volume; lung diseases; recurrence; respiratory function
tests.

jumskog volumena u prvoj sekundi (FEVY) i forsiranog vi-
talnog kapaciteta (FVC) svake godine pracenja uziman je u
obzir pri racunanju petogodisnjeg trenda vrednosti ovih po-
kazatelja. Procenjivan je broj egzacerbacija po godini pra-
cenja 1 ukupan broj na kraju perioda pracenja. Rezultati.
Prosecno smanjenje vrednosti FEV; bilo je 2,4%, a FVC
1,7% godisnje. Neuhranjeni ispitanici su imali niZze vrednosti
FEV1 1 FVC i vedi broj egzacerbacija u odnosu na normalno
i prekomerno uhranjene (p = 0,001). Ucestalost egzacerbaci-
ja je bila statisticki znacajno visa kod ispitanika hroni¢no ko-
lonizovanih bakterijom Burkholderia cepacia (p = 0,023).
Povecanje broja egzacerbacija bilo je statisticki najznacajniji
prediktivni ¢inilac pogorsanja FEV| u posmatranom perio-
du (p = 0,013). Zakljucak. Vecéa ucestalost egzacerbacija
pluéne bolesti kod obolelih od CF dovodi do izrazenijeg
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smanjenja vrednosti parametara funkcije pluca. Nize vred-
nosti funkcije pluca imaju neuhranjeni bolesnici i bolesnici
kolonizovani bakterijom Burkbolderia cepacia Cije prisustvo
dovodi do cescih egzacerbacija pluéne bolesti.

Kljucne reci:

burkholderia cepacia; cistiCna fibroza; ekspiratorni
volumen, forsirani; pluca, bolesti; recidiv; respiratorna
funkcija, testovi.

Introduction

Cystic fibrosis (CF) is the most frequent autosomal re-
cessive disease in the Caucasians. In its typical form, CF is
manifested by failure to thrive, repeated lung infections and
impaired mucus clearance which leads to suppurative lung
disease, characterized by a decline in the lung function dur-
ing a lifetime, which gradually progresses to respiratory in-
sufficiency '. Recent data show that the mean life expectancy
in the USA is 40 years and in Serbia is around 30 years®.
Many factors contributed to a significant life prolongation
and improvements of quality of life. Among these factors, the
major influence have an early diagnosis, especially by introduc-
tion of neonatal screening programmes, hypercaloric diet and ef-
ficient treatment of pulmonary exacerbations (PE)”.

A clinical stage of the disease can be expressed by sev-
eral indicators (biomarkers) whose standardization enables
an objective assessment of a patient’s condition and final
outcome. The most commonly used biomarker is the value of
the forced expiratory volume in the first second (FEV)),
which is influenced by the frequency and course of PE*. Al-
though there is no widely used standardized definition of PE,
the ideal definition should cover the objective clinical, bio-
chemical and physiological factors. In clinical research set-
tings, the hospitalization and intravenous use of antibiotics
are listed as the undeniable indicators’. PE is characterized
by the increased cough and sputum production, haemoptysis,
fever, loss of appetite and weight loss, dyspnea, tachypnea,
exercise intolerance and sinus discharge®. It was shown that
more frequent exacerbations led to a steeper lung function
decline, poorer quality of life and earlier fatal outcome *”.

In the patients with CF, in an ideal clinical course, the
annual decrease of FEV, is about 2%°®. In a majority of pa-
tients, PE is associated with a significant reduction in lung
function, with gradual, but often not complete recovery the-
reafter. In 25% of cases, the lung function decline persists,
despite the aggressive systemic antimicrobial therapy .

A favorable clinical response to the treatment is FEV,
recovery to >90% of the baseline value °. Certain risk fac-
tors can contribute to an unfavorable outcome and partial re-
covery besides initially lower lung function. These risk factors
are: female gender, impaired glucose tolerance, chronic coloni-
zation of respiratory tract with specific bacterial pathogens [e.g.
Pseudomonas aeruginosa (P. aeruginosa) or Burkholderia ce-
pacea (B. cepacia) and initially lower FEV, values °. Despite the
novel treatment modalities, the incidence of PE did not signifi-
cantly decreased in the last two decades °.

The aim of the study was to determine if an increased
number of exacerbations during the five-years period had in-
fluence on the lung function in our cohort of patients with
CF. Additionally, we evaluated if the nutritional status, pres-

Goijsina ZB, et al. Vojnosanit Pregl 2019; 76(11): 1110-1114.

ence of comorbid conditions and bacterial colonization of
airways affect the lung function decline and if they can be
used as the predictive factors for PE.

Methods

This retrospective cohort study included 110 pediatric
and adult patients. All patients were treated at the national
CF center — Mother and Child Health Institute of Serbia “Dr
Vukan Cupi¢”. The demographic data, current therapy, bac-
terial colonization of lower airways and lung function results
were obtained from the European CF registry and patient’s
medical history files. The patients performed the regular
physical therapy on daily basis during the study. The best
annual values of FEV, and forced vital capacity (FVC) were
taken into account in calculating the five-year trend value of
these indicators. The number of exacerbations per year and
the total number at the end of the monitoring period were
evaluated for each patient. Nutritional status was estimated
according to the Z score of body mass index (BMI). The pa-
tients were stratified into three groups: (underweight — BMI
< 18.5 [or < 1 standard deviation (SD)] kg/m’® normal weight
— BMI 18.5-24.9 (-1—+1 SD) and overweight — BMI > 24.9
(or>1 SD) kg/m”.

The descriptive statistics, including mean and standard
deviation of numerical variables, and frequencies and per-
centages of categorical variables were used to characterize
the study sample. Differences between groups regarding the
numerical variables were analyzed by use of the Kruskal-
Wallis test, while the Fisher exact test or the Pearson’s y* test
were used for the categorical variables. The linear regression
models were used to assess relationship between the number
of exacerbations, or changes of FEV1, as the dependent vari-
ables and the independent variables. The R environment for
statistical computing (R Core Team, 2016) was used to con-
duct the statistical analyses. A significance level (alpha lev-
el) was set at 0.05.

Results

Data of 83 patients out of the 110 screened ones were
included in the analysis. Others (27 patients) were excluded
from the analysis due to the incomplete medical records. The
average age of patients at the beginning of the follow-up pe-
riod was 17.1 = 7.1 years, and the average age at the time of
diagnosis was 3.7 + 4.3 years, with similar sex distribution.
A majority of study participants had normal weight, with the
average Z score of BMI of -0.97 + 1.4 SD.

During the five year of follow-up, the subjects had an
average of 0.6 exacerbations annually. Other demographic
data are shown in Table 1.
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Table 1
Demographic data of patients with cystic fibrosis

Variable Value
Gender, n (%)

male 42 (51)

female 41 (49)
Age (years), mean = SD 17.1+7.1
Age at diagnosis (years), mean = SD 3.7+43
BMI (kg/m?), mean + SD 18.1+3.5
Z score BMI, mean + SD -097+1.4
Colonization with Pseudomonas aeruginosa, 53 (62)
n (%)
Colonization with Burkholderia cepacia, n (%) 10 (12)
Diabetes, n (%) 12 (14)
Asthma, n (%) 23 (27)
Liver disease, n (%) 17 (20)

n — number of patients; BMI — body mass index;
SD — standard deviation.

The average decrease of FEV, in the five-year period
was 11.9% =+ 14.5%, and annual decrease was 2.4% =+ 2.9%.
The average decrease of FVC was 8.6% + 1.8%, and 1.7% +
3.6% respectively. The annual decrease of FEV; and FVC
was not different in regard to the patient’s sex (p = 0.2 and p
= 0.7, respectively).

The underweight patients had the significantly lower
values of FEV; in comparison with the normal and over-
weight patients (p = 0.001). Similar difference was shown
between the groups according to the FVC values (p < 0.001).

Furthermore, in the underweight subjects, exacerbations
were more frequent over five years of follow-up compared to
other two groups (p = 0.02) (Table 2).

It was shown that exacerbations were more frequent in
the patients chronically colonized with B. cepacia (0.8 aver-
age annual exacerbations) than in those colonized with P. ae-
ruginosa, or other pathogens (p = 0.023).

The presence of diabetes mellitus (p = 0.796) and regular
use of recombinant DNase (p = 0.282) and hypertonic saline (p
=0.791), were not proven to be the risk factors for PE.

The univariant analysis with the number of exacerba-
tions as the dependent variable showed that the presence of
B. cepacia in the underweight patients significantly increased
the number of exacerbations (p = 0.018) (Table 3).

Table 3
Regression models for the underweight patients with
the number of exacerbations as a dependent variable

Variable B p

Burkholderia cepacia 0.90 0.018*
Pseudomonas aeruginosa 0.33 0.20
Diabetes mellitus 0.11 0.33
Hepatic cirrluosis 0.01 0.96

* — statistically significant.

The univariate linear regression had shown that the num-
ber of exacerbations (p = 0.002) and the BMI Z-score (p=0.028)
were the statistically significant predictors for FEV, decline in
five years of follow-up (dFEV)). Both variables were entered in-
to the multiple regression model with dFEV, as the dependent
variable. This analysis showed that there was a statistically sig-
nificant association between the number of exacerbations and
dFEV,. With an increase in the number of exacerbations, there
was a tendency for greater deterioration of FEV in the observed
period (p=0.013) (Table 4).

Table 2
The lung function and frequency of exacerbations in the patients with cystic fibrosis according to the nutritional status
Parameter Underweight Normal weight Overweight

(n=40) (n=238) (n=4) P
FEV, (%), mean + SD 64.0+£24.4 83.7+24.4 91.5+17.2 0.001
FVC (%), mean + SD 71.2+20 90.3+19 983+ 125 <0.001
Average annual number of exacerba- 08 05 0.0 0.02

tions during the study

FEV,— forced expiratory volume in the first second; FVC — forced vital capacity; SD — standard deviation;

p — value for statistical significance defined as p < 0.05.

Table 4
Regression models with dFEV1 as a dependent variable

Variable Univariate regression models Multiple regression models

B p B p
Age at diagnosis -0.21 0.587
Initial FEV % value 0.02 0.796
Number of exacerbations -7.22 0.002* -6.10 0.013*
Z score BMI 2.75 0.028%* 1.77 0.158
Asthma 5.26 0.145

FEV,— forced expiratory volume in the first second; dFEV,—FEV, — decline in the five-years follow-up;

BMI - body mass index.
* — statistically significant.

Goijsina ZB, et al. Vojnosanit Pregl 2019; 76(11): 1110-1114.
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Discussion

Exacerbations of lung disease are significant factor of
morbidity that affects decline in the lung function in the pa-
tients with CF. We showed that the most significant risk fac-
tor for the exacerbation occurrence in our cohort of patients
was chronic airway colonization with B. cepacia.

The natural course of CF lung disease is characterized
by a gradual deterioration with the intermittent episodes of
acute endobronchial infection'’. The lung function mostly
has steeper decline in the female patients from adolescence,
which was not the case in our study. Exacerbations of pul-
monary disease present a major burden for the patients and
their families with a negative affection on quality of life. Due
to inexistence of dedicated home care providers, all patients
in Serbia are hospitalized for the intravenous antibiotic ther-
apy and intensive physical rehabilitation. The burden is even
more significant for the health system, as antimicrobial ther-
apy in hospital significantly increases medical expenses®. In
a large observational study, which involved more than 11,000
patients, 42% of patients had exacerbation during a six-months
follow-up . In the etiology of exacerbation, the respiratory vi-
ruses play an important role by reactivation of chronic bacterial
infection in the lower respiratory tract with common CF patho-
gens such as P. aeruginosa or Saphylococcus aureus, which
lead to prolongation of hospital stay * '

Despite the high prevalence of chronic Pseudomonas
colonization in our cohort (62%), it was not shown to be a
significant predictor of appearance of PE. The patients with
the higher exacerbation score and shorter interval between it,
had a greater overall FEV, decline *. Our research in the rela-
tively heterogeneous CF population confirmed that the in-
creased number of exacerbations correlated with a more sig-
nificant loss of lung function. The annual FEV, decline in

our cohort was 2.4%, which was significantly higher com-
pared to the results of other studies (1.8%—2%)"". Al-
though the treatment of patients with CF in our country is
mostly performed without delay in a specialized center ac-
cording to the international guidelines, there are several rea-
sons which may explain this negative trend.

The most likely reasonses are malnutrition and a high
prevalence of chronic Burkholderia colonization, which is in
accordance with previous studies ' '*. Colonization with B.
cepacia is associated with higher mortality and morbidity,
including more frequent exacerbations, weight loss and rapid
lung function decline '>'°. The patients colonized with B. ce-
pacia in our cohort had the higher exacerbation score. Asso-
ciation of chronic B. cepacia colonization with malnutrition,
leads to even more frequent exacerbations compared to the
patients with normal weight.

The results of large cohort study showed that the nutri-
tional status and pulmonary function are the dependent vari-
ables in CF, which is in concordance with our results .
More frequent PE and steeper decline in the lung function in
the malnourished patients is directly related to the poorer
prognosis and unfavorable outcome.

Conclusion

Pulmonary exacerbations lead to a progressive lung
function decline in the patients with CF over time. Malnour-
ishment and chronic airway colonization with B. cepacia re-
sult in more frequent PE.

The objective assessment of the symptoms and signs of
PE allows vigorous antimicrobial therapy. This usually leads
to a favorable clinical course with preservation of the lung
function, which is an important indicator of respiratory
health in the patients with CF.
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Abstract

Background/Aim. Neuroendoctine (NE) cells are one of
the epithelial populations in the prostate. It is well-known
that the focal neuroendocrine differentiation (FNED) in
prostate cancer (PC) is an aggressive subtype that most
commonly evolves from preexisting PC which does not re-
spond to hormone therapy (androgen independed PC). The
incidence and clinical importance of FNED in PC is not
clearly understood because of conflicting results in the stud-
ies, and evaluation of FNED is not routinely performed in
clinical practice. The aim of the present study is to deter-
mine the importance of FNED presence in the examined
prostate changes with special reference to the relationship
of FNED degree in PC with some parameters of predictive
value [Gleason score, preoperative serum total prostata spe-
cific antigen (PSA) value, tumor volume and tumor stage].
Methods. The study included the biopsy material from 100
untreated consecutive prostate pathological changes: 70 PC,
20 prostatic intraepithelial neoplasia (PIN) and 10 benign
prostatic hyperplasia (BPH). The patients with PIN and
BPH were the control groups. A block containing part of

Apstrakt

Uvod/Cilj. Neuroendoktrine (NE) celije su deo epitelne
populacije prostate. Dobro je poznato da fokalna neuroen-
dokrina diferencijacija (FNED) u karcinomu prostate (IKP)
predstavlja agresivni subtip, koji obi¢no nastaje iz veé
postojeceg KP koji nije pokazao nikakav odgovor na hot-
monsku terapiju (tzv. androgen nezavisni KP). Incidenca i
klinicki znac¢aj FNED u KP nisu u potpunosti razjasnjeni
zbog kontradiktornih rezultata studija i zbog toga §to se eva-
luacija FNED ne primenjuje rutinski u klinickoj praksi. Cilj

the main bulk of pathological change was chosen as repre-
sentative based on hematoxylin-eosin appearance, and a sec-
tion of this block was immunohistochemically stained for
the tissue PSA (to mark prostatic secretory cells) and chro-
mogranin A, serotonin and synaptophysin (to mark NE
cells). Results. We found a very pronounced degree of
FNED differentiation in 16 (22.9%) PC. Ten (62.5%) of
them had Gleason score 2 7, the average serum PSA level
was 32.62 + 30.80 ng/mlL, average tumor volume was
43.18 £ 31.45 mL and 6 (37.5%) of this PC were detected in
D clinical stage with distant hematogenous metastases. The
FNED is negatively correlated with the serum PSA level,
Gleason score and clinical stage positively correlated with
the tumor volume, but without statistically significant dif-
ferences. Conclusion. The FNED has no significant role in
the prognosis of PC.

Key words:

prostatic neoplasms; neuroendocrinology; prostate-
specific antigen; risk factors; neoplasm staging;
prognosis.

ove studije bio je utvrdivanje znacaja prisusutva FNED u
ispitivanim patoloskim promenama u prostati sa posebnim
osvrtom na odnos stepena FNED u KP sa nekim parame-
trima od prediktivnog znacaja [Gleason score, preoperativne
vrednosti ukupnog serumskog prostata specificnog antigena
(PSA), tumorski volumen i klini¢ki stadijum]|. Metode. Stu-
dija je sprovedena na biopsijskom materijalu 100 uzastopnih
patoloskih promena prostate: 70 KP, 20 prostati¢nih intrae-
pitelnih neoplazija (PIN) i 10 benignih hiperplazija prostate
(BHP). Bolesnici sa PIN i BHP ¢inili su kontrolnu grupu.
Kalupi sa najreprezentativnijim uzorcima patoloskih pro-

Cortespondence to: Milica Mijovi¢, University of Pristina/Kosovska Mitrovica, Faculty of Medicine, Institute of Pathology,
Anti Dinana, bb, 38 220 Kosovska Mitrovica, Serbia. E-mail: milicavancetovic@yahoo.com
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mena dijagnostikovanih na rutinskim hematoksilin-eozin
preparatima, imunohistohemijski su obojeni na tkivni PSA
(za obelezavanje prostaticnih sekretornih Celija) i hromogra-
nin A, serotonin i sinaptofizin (za obelezavanje NE ¢elija).
Rezultati. Veoma izrazen stepen FNED naden je kod 16
(22,9%) KP. Medu njima, kod 10 (62,5%) je dijagnostikovan
Gleason score = 7, prosecna vrednost serumskog PSA bila
je 32,62 = 30,80 ng/mL, proseéni tumorski volumen bio je
43,18%+31,45 mL, dok su 6 (37,5%) KP otktrivene u D klini-
¢kom stadijumu sa verifikovanim udaljenim hematogenim

metastazama. FNED je bio u negativnoj korelaciji sa vred-
nostima serumskog PSA, Gleason skorom i klinickim stadi-
jumom i pozitivno je korelisan sa tumorskim volumenom,
ali bez statisticki znacajne razlike. Zaklju¢ak. FNED nema
znacajnu ulogu u prognozi karcinoma prostate.

Kljucne reci:

prostata, neoplazme; neuroendokrinologija; prostata,
specifi¢ni antigen; faktori rizika; neoplazme,
odredivanje stadijuma; prognoza.

Introduction

Prostate cancer (PC) can be manifested in different
forms from small slowly growing neoplasia to tumor with an
aggressive metastasizing potential '. PC is the second most
common epithelial malignant tumor in men. It is estimated
that 1.1 million men all around the world had a diagnosis of
PC in 2012, with almost 70% of cases (759,000) diagnosed
in more developed countries. The rates are highest in Austra-
lia/New Zealand and Northern America [age-standardised ra-
te (ASR) 111.6 and 97.2 per 100,000] and in the Western and
Northern Europe. These data are expected according to the
fact that the prostate specific antigen (PSA) testing and pro-
state biopsy became standard in mentioned regions . Also,
worldwide, there is an increasing proportion of men older
than 65 years in whom PC is prevalent *. The incidence rates
are also high in less developed regions such as the Caribbean
(79.8), Southern Africa (61.8) and South America (60.1), but
still low in Asian men with the estimate rates of 10.5 and 4.5
South-Central and in Eastern Asia. PC is the fifth cancer de-
ath cause in men (6.6% of all men deaths). The mortality ra-
tes are very high in predominantly black men, very low in
Asia and intermediate in the Americas and Oceania >. Accor-
ding to the data from the Institute of Public Health of Serbia
,.Dr Milan Jovanovic — Batut™ for 2014, PC is the second le-
ading cause of morbidity and third among the causes of death
with 1,748 new cases each year in Ser-bia . Despite its
increasingly frequent occurrence, the knowledge of the PC
biology is not clear enough. Still, it is very difficult to predict
the clinical course and the outcome of advanced PC. It is
completely necessary to improve understanding of the PC
development as well as the new credibile biomarkers are ne-
eded for a therapy planning with a relevant aim to avoid
overtreatment, or undertreatment ].

The age, ethnicity, family history, level of preoperative
serum PSA, free/total PSA ratio and outcome of digital rectal
examination (DRE) determine the risk of clinically signifi-
cant PC °. PSA is not highly specific, but its combination
with DRE is considered as the most commonly used clinical
procedures for early detection of PC. The risk assessment of
localized PC is related to the plasma PSA level, Gleason sco-
re and tumor-node-metastasis (TNM) classification °. The
prostate cancer antigen 3 (PCA-3) has higher specificity, alt-
hough its sensitivity is little bit weaker. But, it has an impor-
tant role in predicting the patients who will benefit from a
biopsy of prostate . In addition, one of the standard diagno-

stic procedures in PC diagnose is also a transrectal ultraso-
und (TRUS) biopsy of prostate with the minimum of 10-12
cores °. An important step in predicting the outcome of inva-
sive prostate carcinoma was the introduction of the Gleason's
grading system. It has become a widely accepted pathologi-
cal method with proven prognostic significance and
reproducibility ®. There was a considerable inter-observer
variability in grading prostate cancer in some researches,
which imposed the need for the additional prognostic para-
meters such as neuroendocrine differentiation (NED) * .
The factors with the important role in the development
of androgen independent PC, including NED, are still not
clear enough, which is the reason of insufficient knowledge
of the way to intervene, prevent, or delay the malignancy °.
Neuroendocrine (NE) cells of the prostate were originally
described by Pretl * in 1944. They are distributed in the pro-
state glands of all anatomic zones and consists less than 1%
of normal glandular epithelium of prostate and have charac-
teristic lateral dendritic processes spreading. The density of
NE cells in peripheral prostatic acini is the highest in the
neonatal period and after puberty, and this is possibly under
the androgenic hormones influence. The NE cells probably
play an important role in endocrine and neuronal regulation
of normal prostate. However, their apparent function is not
entirely clear B NED in PC can occur in three different
forms: focal NED (FNED) in conventional prostate adeno-
carcinoma, carcinoid tumor (according to the WHO marked
as well differentiated neuroendocrine tumor), and small cell
neuroendocrine carcinoma (according to the WHO marked
as poorly differentiated neuroendocrine tumor) '*. The histo-
logic features seen in the NED subtype of PC are similar to
neuroendocrine tumors of any other organs and consists of
differently sized nests as well as the insular or trabecular pat-
terns of mostly round cells with the low grade cytologic fea-
tures and characteristics “salt and pepper” chromatin distri-
bution "*. NED is found in 30%-100% of all PC '* but it is
prominent in only 5%—10% of them '°. In general, the most
common histopathological pattern is focal NED in conventi-
onal adenocarcinomas of prostate "°. PC with NED differs
from conventional PC histologically by the presence of NE
cells which do not express the generic PC markers like the
prostate specific antigen (PSA), prostate specific acid phosp-
hatase (PSAP), prostate specific membrane antigen (PSMA),
androgen receptor (AR), P501S and the prostate specific an-
drogen regulated homeobox gene protein (NKX3.1), but
characteristically expresses the neuroendocrine markers such
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as chromogranin A, synaptophysin, CD56 and neuron-
specific enolase (NSE) '”'®. Today, it is widely accepted that
the main product chromogranin A (CgA), is a distinguished
marker of NE cell differentiation and is also a general marker
of population of NE cell. Other commonly found secretory
products include serotonin (5-HT), NSE, bombesin, calcito-
nin and other members of the calcitonin gene family, such as
katacalcin, calcitonin-gene-related peptide, somatostatin,
parathyroid hormone-related protein (PTHrP) and thyroid-
stimulating-like peptide *. A diagnosis of PC with focal NED
is mostly made on a needle biopsy or on the metastatic lesi-
ons biopsies with the low or negative PSA levels. Probably,
it is a subset of PC which is usually related to the androgen
receptor resistance and worse prognosis . There are the
conflicting data reported in the literature regarding the prog-
nostic significance of NED in PC. Some researchers showed
a significant correlation between NED, tumor grade and poor
prognosis. In several studies, an increased number of NED
tumor cells in the advanced tumor stages, high grade versus
low-grade tumors and, especially after the androgen suppres-
sion therapy during the tumour progression, was reported *°.
On the other hand, other authors did not find a correlation
between the number of NED tumor cells, tumor grade and
prognosis. The controversial data of the prognostic signifi-
cance of NED markers may be explained by the non-
standardized patient cohorts, different methods; and other
difficulties, such as the limited volume of tissue samples and
irregularly distributied NE cells *' . Focal NED is conside-
red to be strongly related as well to poor prognosis in advan-
ced PC as to androgen-indepedent tumors >. Some studies
considered NED in the tumor, determined either with
immunohistochemistry, or with the measuring of the tumor
NE cells product concentracion in the peripherial blood, as a
significant prognostic parameter associated with survival af-
ter the endocrine therapy ***°. This highly agrressive form of
PC is increasingly observed in the patients who failed the
first- and second-line hormone therapy *°. The standard the-
rapeutic approaches for PC are ineffective. To date, no speci-
fic treatment for PC with focal NED has been found. The an-
tiangiogenetic drugs represent the potential alternatives but
are still in a process of clinical research *’.

The aim of the present study is to determine the impor-
tance of the focal NED presence in the most important pro-
state pathological changes with a special reference to the re-
lationship of focal NED degree in PC with some parameters
of predictive value (Gleason score, preoperative serum total
PSA value, tumor volume and tumor stage).

Methods

The study included the biopsy material from 100 untre-
ated consecutive prostate pathological changes [70 prostate
cancer, 20 prostatic intraepithelial neoplasia (PIN) and 10
benign prostatic hyperplasia (BPH)] diagnosed at the Institu-
te of Pathology, Faculty of Medicine, University of Pristina-
Kosovska Mitrovica and Institute of Pathology, Clinal Center
Kragujevac, Kragujevac, Serbia. Diagnosis of PC was made
on the core biopsies in 20 cases, the transurethral resection
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specimens in 15 cases and the fine needle aspiration biopsies
in 35 cases. The diagnosis of PIN and BPH was made on the
core biopsies in all cases. The patients with PIN and BPH
were the control groups. The tissue samples were fixed in
10% neutral buffered formalin solution. The formalin-fixed,
paraffin-embedded sections, 4—5 pm in thickness, were
clasically processed and stained with hematoxylin-eosin
(HE). The original histological slides were reviewed by the
author. The Gleason grading of the prostate carcinomas was
carried out according to the official recommendations of the
Urological Section of the Swedish Society of Pathology **
For each case, a block containing part of the main bulk of
pathological change was chosen as representative based on
the HE appearance, and a section of this block was
immunohistochemically (IHC) stained. The antibodies to the
following antigens were used: to mark prostatic secretory
cells: anti PSA - DAKO Code No A0562, ER-PRS, dilution
1:1000 (as a positive control we used normal prostate tis-
sue); to mark NE cells: anti-chromogranin A - DAKO Code
No M0869 DAK-A3, dilution 1 : 800 (as a positive control
we used tissue of carcinoid tumor); serotonin - DAKO Code
No M0758 SHT-H209, dilution 1 : 20 (as a positive control
we used normal gaster tissue); synaptophysin - DAKO Code
No M0776 SY38, dilution 1: 10 (as a positive control we
used normal endocrine pancreas tissue). The selected secti-
ons of tissue were stained by means of the labeled streptavi-
din — biotin method (DAKO Cytomation; 1 : 100) . The an-
ti PSA THC staining of cells was recorded into 4 groups: ne-
gative (< 10% of positive cells), weakly positive (+), (10%—
40% positive cells), moderate positive (++), (40%—90% posi-
tive cells) and very positive (+++), (> 90% positive cells) *°.
At least 500 cells were counted on each slide. NED IHC sta-
ining was recorded as NED negative [< 10 positive NE cells
per 10 high power fields - HPF (x400)] and NED positivite
[> 10 positive NE cells per 10 high power fields - HPF
(x400)]. Based on the immunoreactivity of one, two or all
three antibodies, the FNED degree was classified as: low (1
NED IHC stain positive), moderate (2 NED IHC stains posi-
tive) and very pronounced (3 NED IHC stains positive) '°.
All THC stainings slides were interpreted by three indepen-
dent researaches and the final interpretation was the mean of
their own IHC results. The THC interpretation was blinded
for the clinicopathological data. The PC staging was classi-
fed by Whitmore-Jewel and TNM system. The clinical stage
combined DRE, serum PSA levels, TRUS and MRI (magne-
tic resonance imaging). Determination of extraprostatic ex-
tension, surgical margin status, involvement of seminal ve-
sicle and lymph node status were made by the histological
examination. The tumor volume was determined by TRUS.
PSA was measured by the chemiluminescent immunoassay
method in all the patients. Normal levels of the laboratory
were 0—4 ng/mL.

The data primarily obtained were analyzed by the de-
scriptive statistical methods (absolute numbers, measures of
central tendency — mean value, as well as the measures of
variability — standard deviation), the methods for testing sta-
tistical hypotheses (the y” test for testing the difference in the
frequency among the groups; the Kruskal-Wallis and Mann-
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Whitney test for testing the differences in the values of the
characteristics among the groups), with the nonparametric
correlation analysis — rank correlation and with the ROC (re-
ceiver operating characteristic) analysis. The statistical
hypotheses were tested at a significance level of 0.05.

Results

Of the total number of 100 patients, 70 had PC, 20 had
PIN and 10 had BHP. The patients with PIN and BPH were
the control groups. The mean age of patients in the PC group
was 71.8 +5.48, in the PIN group it was 69.8 £ 8.01 and in
the BPH group it was 72.6 + 6.13 (Table 1).

One of primary diagnostic procedures was also the de-
termination of preoperative values of total serum PSA
(ng/mL) in the patients with PC, PIN and BPH (Tables 2 and
3). The normal serum PSA levels were < 4 ng/mL. The me-
dian PSA value was: in the PC group - 35.82 ng/mL, in the
PIN group - 9.15 ng/mL and in the BPH group - 8.68 ng/mL.

The distribution value of serum PSA was statistically
significant in the PC group compared to the control groups

(» <0.0001). Almost one half of all PC patients (47.1%) had
the PSA levels > 40 ng/mL without a difference among the
interval subgroups (¢ = 0.49; p = 0.314). There was a statisti-
cal significance in the interval subgroups in the PIN and
BPH patients according to the PSA levels 5-10 and 11-20
ng/mL (¢ = 5.96; p <0.001).

In the PC group with very pronounced focal NED, the
average preoperative values of total serum PSA was
32.62 £30.80 ng/mL.

Immunostaining for the PSA and NED markers such as
chromogranin A, serotonin and synaptophysin was perfor-
med on the representative tissue blocks of PC, PIN and BPH
(Table 4).

There was a statistical significance for > 90% of the po-
sitive cells compared to 40%—-90% of the positive cells sub-
group on PSA immunostain (Figure 1) in all examined gro-
ups (¢ =4.22; p <0.0001). There was a respectable incidence
of 40%-90% of the positive PSA cells at the PC group in
almost 23% of cases, but without a statistical significance
(=3.804; p = 0.149).

Table 1
Age distribution of the patients with PC, PIN and BPH
Diagnosis Total (n) Min Max Mean SD
PC 70 82 71.8 5.48
PIN® 20 80 69.8 8.01
BPH® 10 86 72.6 6.13

¢ — control group; PC — prostate cancer; PIN — prostatic intraepithelial neoplasia; BPH — benign prostate hyperplasia;

SD — standard deviation.

Table 2

Preoperative values of total serum PSA (ng/ml) in the patients with PC, PIN and BPH
PSA (ng/mL) pC’ PIN® BPH*

n (%) n (%) n (%)

5-10 7 (10.0) 12 (60.0) 7 (70.0)
11-20 10 (14.3) 6 (30.0) 1(10.0)
21-30 12 (17.1) 2 (10.0) 1 (10.0)
31-40 8(11.4) 0(0.0) 1 (10.0)
>40 33 (47.1) 0(0.0) 0(0.0)
Total 70 (100.0) 20 (100.0) 10 (100.0)

PC — prostate cancer; PIN — prostatic intraepitelial neoplasia; BPH — benign prostate hyperplasia;
PSA — prostate specific antigen; ¢ — control group; " — statistical significance compared to the control groups (p = 0.05).

Table 3
Characteristics of preoperative values of serum PSA (ng/mL) in PC, PIN and BPH
Diagnosis Total (n) Min Max Median Percentile
10% 90%
PC 70 6.00 960.40 35.82 10.54 266.97
PIN® 20 3.16 27.61 9.15 5.44 20.80
BPH® 10 0.80 31.20 8.68 1.05 30.90

PC — prostate cancer; PIN — prostatic intraepitelial neoplasia; BPH — benign prostate hyperplasia;

PSA - prostate specific antigen; © — control group.
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Table 4
Immunohistochemical (IHC) staining in PC, PIN and BPH
Immunohistochemical staining
Diagnosis PSA (%) CgA Ser Syn
40-90%"  >90%" <I10710HPF >10+/10HPF <I0+10HPF  >I0+I0HPF  <10+/10HPF > 10+/10 HPF
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

PC 16 (22.9) 547(77.1) 42 (60.0) 28 (40.0) 18 (25.7) 521(74.3) 31 (44.3) 39 (55.7)

PIN® 1(5.0)  19%95.0)  11(55.0) 9 (45.0) 7(35.0) 13 (65.0) 13 (65.0) 7(35.0)

BPH® 1(10.0)  9%90.0)  107(100.0) 0(0.0) 9 (90.0) 1(10.0) 107 (100.0) 0 (0.0)

PC - prostate cancer; PIN — prostatic intraepitelial neoplasia; BPH — benign prostate hyperplasia; PSA — prostate specific
antigen; CgA — chromogranin A; Ser — serotonin; Syn — synaptophysin; * — IHC positive cells; ©— control group; T — statistical
significance compared to the subgroup within the IHC stain (p = 0.05).

10HPF - 10 high power field.

Fig. 1 — Prostate cancer (strong positive reactivity of > 90% cells,
immunostain for prostate specific antigen):
A) Gleason grade 2 (x100); B) Gleason grade 3 (x50);
C) Gleason grade 4 (x200); D) Gleason grade 5 (x200).

Immunostain for chromogranin A (Figure 2) showed a
statistically significant difference between PC, PIN and BHP
(= 6.625; p = 0.035) concerning the presence of < 10 posi-
tive cells per 10HPF in all the BPH cases. There was a re-
spectable incidence of such cells at PC in 60% and PIN in
55% cases, but without a statistical significance (Mann-Whitney
U=78.00; p=0.690). There was no statistical significance
in the PC group based on the presence of < 10 positive cells
compared to > 10 positive cells per 10HPF (¢t = 1.96;
p =0.05), as well as in the PIN group (¢ = 0.45; p = 0.32).

Immunostain for serotonin (Figure 3) showed a
statistically significant difference between PC, PIN and BHP
(*=15.964; p = 0.002) concerning the presence of < 10 po-
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sitive cells per 10 HPF in 90% of BPH cases. There was a re-
spectable incidence of such cells at PC in 25.7% and PIN in
35% of cases, but without a statistical significance. There
was no statistical significance in the PIN group based on the
presence of <10 positive cells compared to > 10 positive
cells per 10 HPF (¢ = 1.40; p = 0.08). There was the statisti-
cally significant presence of > 10 positive cells compared to
<10 positive cells per 10 HPF in the PC group (¢ = 4.65;
p<0.001) and BPH group (¢ = 4.22; p <0.0001). In compa-
rison with chromogranin A, there was a statistically signifi-
cant representation of cases with 10 positive cells/10 HPF
based on immunostain for serotonin suggesting that serotonin
had better performances in this study (¢ = 3.02; p = 0.001).
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Fig. 2 — Immunostain for chromogranin A:
A) Prostate cancer, Gleason grade 4 (strong positive reactivity of > 10cells/10HPF, x400);
B) Prostate cancer, Gleason grade 4 (< 10 positive cells/10HPF, x400); C) HG prostatic intraepithelial
neoplasia (< 10 positive cells/10HPF, x400); D) BPH (< 10 positive cells/10HPF, x400);
BPH — benign prostatic hyperplasia; 10HPF — 10 high power fields benign prostatic hyperplasia.

'.. .

)

Fig. 3 — Immunostain for serotonin:
A) Prostate cancer, Gleason grade 4 (strong positive reactivity of > 10cells/10HPF, x400);
B) Prostate cancer, Gleason grade 5 (strong positive reactivity of > 10cells/10HPF, x400);
C) HG PIN (strong positive reactivity of >10cells/10HPF, x400);
D) BPH (< 10 positive cells/10HPF, x400).
PIN — prostatic intraepithelial neoplasia; BPH — benign prostatic hyperplasia; 10HPF — 10 high power fields.

Mijovi¢ M, et al. Vojnosanit Pregl 2019; 76(11): 1115-1126.



Vol. 76, No 11

VOJNOSANITETSKI PREGLED

Page 1121

Testing the differences in distribution, a degree of im-
munostain reactivity for synaptophysin (Figure 4) showed
that there was a statistically significant difference between
PC, PIN and BHP (x*=12.031; p=0.002) concerning the
presence of <10 positive cells per 10 HPF in all cases of
BPH. There was no statistical significance in the presence of
> 10 positive cells per 10 HPF in the PC group (¢ = 0.96;
p =0.17) and the PIN group (¢ = 1.40; p = 0.08) compared to
<10 positive cells per 10 HPF.

In order to improve the comparability of qualitative
characteristics of each of the applied marker of neuroendoc-

rine differentiation in the diagnosis of PC and PIN, the com-
parative qualitative values of these parameters were determi-
ned (Table 5).

Better diagnostic markers of focal NED were serotonin
[odds ratio (OR) = 3.30] and synaptophysin (OR = 4.13) for PC,
and chromogranin A (OR = 1.52) for PIN. Also, the additional
ROC analysis showed that synaptophysin had the best NED di-
agnostic characteristics for prostate cancer considering the lar-
gest area under the ROC (AUC = 0.662; p =0.011) compared to
serotonin  (AUC=0.638; p=0.029) and chromogranin A
(AUC = 0.550; p = 0.430) (Figure 5 and Table 6).

Fig. 4 — Immunostain for synaptophysin:

A) Prostate cancer, Gleason grade 3 (strong positive reactivity of >10cells/10HPF, x400);
B) Prostate cancer, Gleason grade 4 (strong positive reactivity of >10cells/10HPF, x400);
C) HG PIN (<10 positive cells/10HPF, x400); D) BPH (< 10 positive cells/10HPF, x400).
For abbreviations see under Figure 3.

Table 5
Performance of markers of neuroendocrine differentiation (NED)
Marker of NED Prostate cancer Prostatic intraepithelial neoplasia
SE SP OR PPV NPV SE SP OR PPV NPV
Chomogranin A 40.0%  70.0% 1.55 75.7% 33.3% 45.0%  65.0% .52 243%  82.5%
Serotonin 743%  53.3% 3.30 78.8% 53.5% 65.0% 33.8% 095 19.7%  79.4%
Synaptophysin 557%  76.7% 4.13 84.8% 42.6% 350%  512% 057 152%  75.9%
SE - sensitivity; SP — specificity; OR — odd ratio; PPV — positive predictive value; NPV — negative predictive value.
Table 6
The performance of neuroendocrine differentiation (NED) markers and focal NED degree
in a prostate cancer diagnosis
Parameter AUC p SE SP
Chromogranin A 0.550 0.430 40.0% 70.0%
Serotonin 0.638 0.029° 74.3% 53.3%
Synaptophysin 0.662 0.011% 55.7% 76.7%
Focal NED degree 0.644 0.023" 62.9% 66.7%

SE — sensitivity; SP — specificity; AUC — area under curve; " — statistically significant (p < 0.05).
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Fig. 5 — Receiver operating characteristic (ROC) curve parameters
for neuroendocrine differentiation (NED) in prostate cancer.

In order to better understand neuroendocrine differenti-
ation, we determined the degree of focal NED according to
the strong reactivity of at least 10 cells per I0HPF. The de-
gree of focal NED divided into three groups was based on
immunostain of only one (low), two (moderate), or all three
(very pronounced) NED markers (Table 7).

There was a statistically significant difference compa-
red BHP to PC and PIN concidering the apperance of low
degree of focal NED in all cases (p = 0.002). There was no
statistical significance between the PC and PIN group
(Mann-Whitney U = 618.000; p = 0.394), nor in the subgro-
ups inside PC (¢ = 1.15; p=0.12) and PIN (¢ = 0.78;
p=0.20).

A Gleason score (GS) was based on primary and
secondary on the Gleason pattern. We found GS 7 in almost
one half of all 70 PC patients, more precisely, in 33 (47.1%)
being statistically significant when compared to other Glea-
son scores (¢ = 3.38; p=10.03). In the PC group with very
pronounced focal NED we found the Gleason score to be > 7

in 10 (62.5%) cases. GS was 3 and 4 in 3% of patients, 5 in
17% an 6 in 10% of patients.

The most common clinical stage in the PC patients was
D2 — 31 (44.3%), having no statistical significance inside the
groups (¢ = 1.89; p = 0.058). In the PC group with very pro-
nounced focal NED, we found D2 in 6 (37.5%) cases. In the
stage B, , there was 1% of patients, in B, - 6%, in B; - 20%,
in C; - in 6%, in C, - 19% and in C; - 4% of patients.

The average volume of all prostate cancers was
47.3 £30.39 mL (max = 183 mL; min= 10 mL). Most pro-
state cancer (51.4%) had the volume of 21-40 mL (¢ = 3.81;
p<0.001). In the PC group with very pronounced focal
NED, the average volume was 43.18 £ 31.45 mL.

The results of correlation analysis of the examined pa-
rameters are shown in Table 8. The focal neuroendocrine dif-
ferentiation is negatively correlated with the preoperative se-
rum PSA level, the Gleason score and clinical stage and
positively correlated with tumor volume, but without
statistically significant differences.

Table 7
The degree of focal neuroendocrine differentiation (NED)

Degree of focal neuroendocrine differentiation pC PIN' BPH*

n (%) n (%) n (%)
low 26 (37.1) 10 (50.0) 10%(100.0)
moderate 28 (40.0) 6 (30.0) 0(0.0)
very pronounced 16 (22.9) 4(20.0) 0(0.0)
Total 70 (100.0) 20 (100.0) 10 (100.0)

PC - prostate cancer; PIN — prostatic intraepitelial neoplasia; BPH — benign prostate hyperplasia;

f_ statistical significance (p = 0.05).

¢ — control group;

Mijovi¢ M, et al. Vojnosanit Pregl 2019; 76(11): 1115-1126.
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Table 8

Correlation interdependence matrix of neuroendocrine differentiation (NED) and other histopathological parameters
in the prostate cancer patients

Parameter NED degree . PSA . Gleason PSA serum Tumor Clinical
immunostain score volume stage
NED degree cc 1.000 0.126 -0.181 -0.197 0.083 -0.058
P . 0.298 0.135 0.102 0.494 0.636
PSA immunostain cc 0.126 1.000 -0.017 0.083 -0.101 -0.132
P 0.298 . 0.889 0.493 0.405 0.275
Gleason score cc -0.181 0.298 1.000 0.423%%* 0.195 0.317%*
P 0.135 -0.017 . 0.000 0.105 0.007
PSA serum cc -0.197 0.083 0.423%* 1.000 0.284* 0.334
P 0.102 0.493 0.000 . 0.017 0.002
Tumor volume cc 0.083 -0.101 0.195 0.284 1.000 0.152
P 0.494 0.405 0.105 0.017 . 0.210
Clinical stage cc -0.058 -0.132 0.317%* 0.334 0.152 1.000
p 0.636 0.275 0.007 0.002 0.210

PSA — prostate specific antigen.

cc — Spearman s correlation coefficient; *p < 0.05, **p < 0.01 — degree of significance.

Discussion

Neuroendocrine differentiation is found in almost all
prostate cancers, but it is expressed in only 5%—10% of
them '°. It can occur either as individualy, or as a group of
accumulated tumor cells *' . The apparent function of NE
cells is not entirely clear . Although the neurosecretory
granules tend to localize close to the plasma membrane of
NE cells, their greatest density is within the cytoplasmic
dendritic extensions, which is a characteristic of these cells.
Neuroendocrine differentiation can be seen in three different
forms in prostate cancer: focal NED in conventional prostate
adenocarcinoma, carcinoid tumor and small cell neuroendoc-
" It is now widely accepted that the main
product, chromogranin A (CgA), is a distinguished marker of
NE cell differentiation and is also the general marker of the
population of NE cell. The most PC cells show
immunoreactivity with CgA * *, but some cells show
synaptophysin and serotonin immunoreactivity. Usually,
CgA positivity can be found in 31% and synaptophysin
positivity in 8% of prostate cancer **. There are conflicting
data reported in the literature regarding the prognostic
significance of neuroendocrine differentiation in prostate
cancer. Some authors believe that it has a negative effect on
prognosis *°. In several researches an increased number of
NED tumor cells in the advanced tumor stages, high grade
versus low-grade tumors and, especially after suppression by
androgen drugs during the tumour progression was repor-
ted . However, some researches do not find any link betwe-
en focal NED and prognosis >"**. In our study, to assess the
presence and degree of focal NED in prostate cancer, so as in
prostatic intraepithelial neoplasia and benign prostatic
hyperplasia, the antibodies to chromogranin A, serotonin and
synaptophysin were used. The majority of cases of PC sho-
wed positive immunostain of > 10 cells/l0HPF on serotonin
in 52 (74.3%) PC. There was no statistical significance when

rine carcinoma
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chromogranin A and synaptophysin were applied. The obtai-
ned results were not in accordance with the data from the li-
terature, which stated that the most cells are positive for
chromogranin A * *. In most cases of PIN, there was a do-
minant finding of positive immunostain of < 10 cells/10HPF
on chromogranin A and synaptophysin. Only serotonin im-
munostain showed positivity of > 10 cells/10HPF in most ca-
ses. In all BHP cases there was a positive immunostain of <
10 cells/10HPF on chromogranin A and synaptophysin, and
in 9 (90.0%) of cases when serotonin immunostain was ap-
plied. There is a statistically significant difference in
immunoreactivity of all the markers of neuroendocrine diffe-
rentiation between prostate cancer and the control groups: for
chromogranin A, for serotonin and for synaptophysin. On the
basis of the mentioned above, serotonin proved to be the
most sensitive marker of neuroendocrine differentiation.

In order to improve the comparability of qualitative
characteristics of each applied NED marker, a special atten-
tion was paid to the comparative qualitative values of these
parameters. According the sensitivity and specificity of NED
markers and the odd ratio, synaptophysin had the best per-
formance in diagnosis of prostate cancer with sensitivity of
55.7% and specificity of 76.7% (OR =4.13) vs. serotonin
(OR =3.30) and chromogranin A (OR = 1.55). Nevertheless,
chromogranin A had the best characteristics in the diagnosis
of PIN with sensitivity of 45% and specificity of 65%
(OR =1.52) vs. synaptophysin (OR =0.95) and serotonin
(OR = 0.57). For the purpose of better understanding the cha-
racteristics of each of the applied neuroendocrine differentia-
tion markers in the diagnosis of PC and PIN, the degree of
focal NED was determined according to positive immuno-
stain of > 10 cells/10HPF to only one (low focal NED), two
(moderate focal NED), or all three (very pronounced focal
NED) NED markers. Focal NED in PC was low in 26
(37.1%) cases, moderate in 28 (40%) cases and very prono-
unced in 16 (22.9%) cases, with no statistically significant
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difference. Focal NED in PIN was low in 10 (50.0%) cases,
moderate in 6 (30%) cases and very pronounced in 4 (20.0%)
cases, with no statistically significant difference. Focal NED
in BPH was low in all cases, which is in accordance with the
literature data **. There was no statistically significant diffe-
rence in the NED degree between PC and PIN.

A clinical stage was determined by the clinical and ul-
trasound examination in all patients with PC, and it was in-
dexed by the alphabetical classification. The most of PC we-
re diagnosed in the stage D — with verified distant hematoge-
nous metastases mainly at the spine and ribs (in over 75% of
patients), but without statistically significant differences
compared to another clinical stages. The data are very disap-
pointing because the majority of the patients visited the doc-
tor at the time of the existence of distant hematogenous me-
tastases, when there was almost no possibility of a cure. Such
cases became rare in the countries with developed screening,
where prostate cancer is usually discovered in the stages A or
B *”*® In the patients with distant metastasis, death is almost
inevitable in about 15% within next 3 years, in 80% within
next 5 years, in 90% within following 10 years. During the
present study, we obtained the data regarding fatal outcome
of 5 (16.13%) patients, among 31 patients with D stage, wit-
hin the first 12 months from the time of diagnosis.

A histological grade, as a significant indicator of the
survival of patients, is administered as a primary factor in
almost all existing algorithms *. In this study, the most
commonly diagnosed PC was that of the Gleason score 7 in
almost one half of patients — 33 (47.14%), which is consi-
stent with the findings of other authors *°. The rarest diagno-
sed Gleason scores were 3 and 4, in the 2 (2.86%) cases,
which is also in line with the data from the literature, accor-
ding to which it is considered inadvisable to diagnose PC
Gleason score 2—4 on prostate needle biopsies *.

The volume of prostate cancer (mL) was determined by
the ultrasound examination. Average PC volume was 47.29 +
30.39 mL (max = 183 mL; min = 10 mL), which is consi-
stent with findings of other authors *'. Considering that
theoretically lymph-node metastasis can be found only when
the primary tumor volume is higher than 4 mL; 0.5 mL can-
cer would take approximately 12 years to reach 4 ml if its
doubling time was 48 months *. Further development of the
tumor is faster if the tumor at the time of diagnosis has a lar-
ger volume. The majority of patients in this study (51.4%)
had PC of 2140 mL, with a statistically significant differen-
ce compared to other interval sizes.

The correlation analysis of examined parameters sho-
wed there was a statistically significant positive coefficient
of correlation between the preoperative serum PSA level on
one side and the Gleason score (0.423), tumor volume
(0.284) and clinical stage (0.334) on the other, but without a
statistical significance. Most authors also find the good posi-
tive correlation of serum PSA level with the Gleason score,
clinical stage and tumor volume *. Some authors consider
PSAD (PSA density) * and PSAV (PSA velocity) ** to be
better prognostic parameters of serum PSA. The tumor vo-
lume and serum PSA were satisfactory positively correlated,

meaning that the higher PSA levels correspond to the larger
tumors volumes, which is consistent with findings of the ot-
her authors ***’. A clinical stage was positively correlated
with several parameters. First of all, with the preoperative se-
rum PSA levels < (0.334) and the Gleason score (0.317) with
a statistical significance, which is consistent with the data
from the literature *>****. The correlation analysis within the
parameters of neuroendocrine differentiation showed that the
most cells were positive for synaptophysin, with the signifi-
cant level and high correlation (0.751), which gave it the im-
portance of the most sensitive NED marker in this study. Ac-
cording to the results of the majority of authors, chromogra-
nin A is the best NED marker ** ***°. Based on the demon-
strated sensitivity, chromogranin A and serotonin are the
NED markers whith the high and moderate correlation coef-
ficients (0.677 and 0.545, respectively). The results of ex-
pression levels findings regarding immunoreactivity to sero-
tonin and synaptophysin showed that they were well- con-
nected with each other, with a statistically significant level,
which pointed to the need to combine at least two, but
optimally three markers of FNED. All the results of the NED
markers expression are negatively correlated with the preo-
perative serum PSA levels (-0.197), as well as with the Glea-
son score, however, with statistical significance only for
synaptophysin and the Gleason score (-0.280). This means
that lower the Gleason score values correspond to a larger
number of synaptophysin positive cells. These results are
consistent with the data from the literature, according to
which the focal NED is in good positive correlation with the
Gleason score '**'. The same authors state that focal NED
does not correlate with the clinical stage, which was confir-
med in this study, but without statistically significant diffe-
rences (-0.058). There is a positive correlation between NED
and tumor volume (0.083). Tumor volume was a significant
predictor of biochemical recurrence (BCR) — free survival
among the patients who underwent radical prostatectomy **.

Conclusion

A large number of PC (77.1%) and almost all cases of
PIN (95%) and BPH (90%) show a strong expression of tis-
sue PSA, which is a confirmation of the important role of
this marker in the diagnosis of PC and differential diagnosis
of metastatic cancer of unknown origin. Prostate cancer and
PIN show a significant positive reaction for chromogranin A,
synaptophysin, serotonin as markers of focal neuroendocrine
differentiation. BPH showed significantly less positive reac-
tion for the same markers. Serotonin and synaptophysin pro-
ved to be more sensitive markers than chromogranin A in the
diagnosis of FNED of PC. Very pronounced neuroendocrine
differentiation was diagnosed in 16% PC and 4% PIN. There
was no significant correlation between the degree of focal
NED on one side, and the preoperative serum PSA, Gleason
score and clinical stage, on the other hand. Based on the
above, it can be concluded that the FNED has no significant
role in the prognosis of the disease.
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Abstract

Background/Aim. The protective effect of periconcep-
tional folic acid supplementation in reducing the risk of
neural tube defects (NTDs) and other adverse pregnancy
outcomes has been scientifically confirmed. The present
study aimed to assess knowledge, attitudes, and practice
(KAP) of community pharmacists and pharmacy techni-
cians with regards to counselling women of reproductive
age on adequate folate intake. Methods. The cross-sec-
tional study was conducted among the nationwide stratified
sample of pharmacists and pharmacy technicians, practicing
in both private and state-owned community pharmacies in
Serbia. The detailed literature review, expert consultation
and pre-testing were employed in the questionnaire devel-
opment. The descriptive and inferential statistical analyses
were performed using the SPSS software ver. 22. Results.
Among 730 sutrvey participants, 96.6% correctly identified
types of deformities that could be prevented by folic acid
and 77.0% recognized recommended dosage for women
capable of becoming pregnant. However, fewer were able to
recognize the optimal timing for folic acid supplementation
(61.1%) and the proper dose for the NTD recurrence pre-
vention (42.9 %). While 43.2% of pharmacy technicians

Apstrakt

Uvod/Cilj. Nau¢no je potvrden zastitni efekat primene su-
plemenata folne kiseline u perikoncepcijskom periodu u re-
dukciji rizika od nastanka defekata nervne cevi (DNC) i
drugih nezeljenih ishoda trudnoée. Cilj ove studije bio je is-
pitivanje znanja, stavova i prakse farmaceuta i farmaceutskih
tehnicara zaposlenih u javnim apotekama u vezi sa saveto-
vanjem zena reproduktivne dobi o adekvatnom unosu fola-
ta. Metode. Sprovedenom studijom preseka obuhvacen je

thought that it was not their responsibility to provide a
counselling concerning the measures for the prevention of
congenital anomalies, only 4.7% of licensed pharmacists and
none of the interns were of that opinion (y? = 198.287; df =
4; p < 0.001). The majority of respondents (54.7%) reported
provision of informative consultation concerning folic acid
once a week, or few times a month, while only 10 stated to
do so on a daily basis. In addition, based on self-report, only
36.7% of participants communicates information and advice
regarding adequate folate status at their own initiative, while
the rest addresses this topic only on the patients request,
i.e., reactively. Conclusion. Although participants acknowl-
edged the importance of their role in preconception health
promotion, our findings revealed certain knowledge gaps as
well as dominantly reactive counselling practice. Tailored
educational interventions and professional support are
needed to improve the engagement of community phar-
macy personnel in this area of public health.

Key words:

community pharmacy services; pharmacists; pharmacy
technicians; health knowledge, attitudes, practice; folic
acid; pregnancy; serbia.

nacionalni stratifikovani uzorak farmaceuta i farmaceutskih
tehnicara zaposlenih u drzavnim i privatnim javnim apote-
kama u Srbiji. Detaljan pregled literature, ekspertske konsul-
tacije i pre-testiranje primenjeni su u procesu razvoja upitni-
ka. Deskriptivna i inferencijalna statisticka analiza realizova-
ne su primenom SPSS softvera ver. 22. Rezultati. Od 730
ispitanika, 96,6% tacno je identifikovalo vrste deformiteta
koji se mogu prevenirati primenom folne kiseline, a 77,0%
prepoznalo je preporucenu dozu za zene sposobne da osta-
nu u drugom stanju. Ipak, manji udeo ispitanika prepoznao
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je optimalni vremenski okvir za suplementaciju (61,1%), kao
i adekvatnu dozu za prevenciju rekurence DNC (42,9%).
Dok je 43,2% farmaceutskih tehnicara izrazilo uverenje da
nije njihova obaveza da sprovode savetovanje o merama za
prevenciju kongenitalnih anomalija, takvo misljenje imalo je
samo 4,7% licenciranih farmaceuta i nijedan farmaceut-
stazer (> = 198.287; df = 4; p < 0,001). Vecina ucesnika
studije (54,7%) izjavila je da pruza informativne konsultacije
u vezi folne kiseline jednom nedeljno ili nekoliko puta
mesecno, a samo 10 ispitanika tvrdilo je da to ¢ini svako-
dnevno. Dodatno, na osnovu sopstvenog izvestaja, samo
36,7% ispitanika pruza savete i informacije o adekvatnom
statusu folata na sopstvenu inicijativu, dok ostatak ovu temu

pominje samo na zahtev pacijenta tj. reaktivno. Zakljucak.
Tako su ispitanici prepoznali znacaj sopstvene uloge u pro-
mociji zdravlja u prekoncepcijskom periodu, nasi rezultati
ukazali su na odredene propuste u znanju i dominantno re-
aktivan pristup savetovanju. Prilagodene edukativne inter-
vencije i profesionalna podrska neophodni su za unapre-
denje javnozdravstvenog angazovanja farmaceutskog tima iz
javnih apoteka u ovoj oblasti.

Kljuéne reci:

farmaceutske sluZbe, javne; farmaceuti; farmaceutski
pomocnici; zdravlje, znanje, stavovi, praksa; folna
kiselina; trudnoca; srbija.

Introduction

Nutritive deficiencies are well-recognized preventable risk
factors for the development of congenital anomalies and other
adverse pregnancy outcomes. A protective effect of the pericon-
ceptional folic acid supplementation in reducing the risk for both
occurrence and recurrence of neural tube defects (NTDs) is sci-
entifically confirmed through many observational and interven-
tional studies '. Folate derivatives are involved as coenzymes in
the single-carbon transfer of units in the metabolism of amino
acids and synthesis and reparation of nucleic acids. Accordingly,
the role of this water-soluble By vitamin is of a special impor-
tance for the intense cell maturation, division and proliferation
during embryogenesis .

Teratogenic effect of folate deficiency is particularly in-
tensive during the process of neurulation occurring in early
gestation phases, namely, in the first 28 days after concep-
tion °. Consequently, the timing for folic acid supplementa-
tion is critical. The fact that over 40% of pregnancies world-
wide are unplanned indicates that this process, essential for
proper development of the foetal nervous system, occurs be-
fore most women even become aware of the pregnancy *.
That is the reason why great efforts have been made globally
to create efficient public health strategies and interventions
focused on folate intake and status optimization in all women
of reproductive age > .

Due to the problematic stability and limited bioavail-
ability of folate native forms from natural sources, it is rec-
ommended that all women capable of becoming pregnant
should take 400 pg of the synthetic form of the vitamin, i.e.,
folic acid daily via oral supplements and/or fortified foods as
an addition to varied and nutritionally balanced diet. Espe-
cially high risk level is recognized in women with the NTD-
affected pregnancies in their reproductive history, women us-
ing anticonvulsive therapy and those with diagnosed diabe-
tes. Thus, they are recommended to take substantially higher
(medicinal) doses of folic acid, i.e. 4—5 mg and to be under
medical supervision *'°.

However, regardless the unequivocal epidemiological
evidence, achieved scientific consensus on the folic acid
benefits in ensuring healthy offspring, and the fact that many
health authorities officially recommended the use of folic ac-
id prior to conception and during early phases of pregnancy,

numerous studies revealed suboptimal intake of this essential
nutrient among the women of reproductive age > ' 2.

The variability of the situation in different countries is affected
by a number of factors such as the awareness of women of preven-
tion measures for NTDs, the existence, application and coverage of
strategies for improving folate intake and status in the targeted
population group, the availability and affordability of folic acid sup-
plements, and finally, the population exposure to folic acid — forti-
fied foods *™. In the absence of fortification, educational cam-
paigns and programs directed towards the promotion of adequate
periconceptional care are crucial, while the responsibility and role of
healthcare professionals are especially emphasized.

Serbia, like the majority of European countries, has re-
frained from establishing the mandatory folic acid fortifica-
tion policy, and the availability of voluntarily fortified prod-
ucts is quite modest. Recently conducted study among the
Serbian women of childbearing potential pointed to the alar-
mingly low level of folate intake. Based on an analysis of di-
etary questionnaires (24h dietary recalls and food frequency
questionnaire — FFQ), the folate intake was below recom-
mended levels in more than 90% of studied women. Fur-
thermore, folate concentration in erythrocytes associated
with the optimal protection against neural tube defects (i.e.,
906 nmol/L) was not recorded in any of the examinees. Pre-
vious findings that less than 5% of women in reproductive
age takes the folic acid supplements on regular basis was ad-
ditionally confirmed '®'". In such a context, the necessity of
public health initiatives and efficient interventions directed
to the optimization of nutritive status of women prior to their
pregnancy and during it is clearly evident.

Healthcare professionals, being reliable members of the
community, may significantly contribute to the improvement
of maternal and newborns’ health by the delivery of timely,
accurate and evidence-based information and advice. Phar-
macists and pharmacy technicians are ideally positioned
within the health care system to promote the periconcep-
tional folic acid supplementation and to participate in the
health education of women of reproductive age. Unique ac-
cessibility of community pharmacies provides a strategically
significant platform for achieving the greater coverage of
targeted population group. Dissemination of health-promotional
messages regarding folic acid and stimulation of women to
apply preventive measures is supported by the International
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Pharmaceutical Federation (FIP). This organization, through
policies and recommendations complying with the World
Health Organization (WHO) Maternal, Newborn and Child
Health Interventions, emphasizes the role and responsibility
that pharmacists bear in the context of reaching child mortal-
ity and maternal health targets set forth by the United Na-
tions Millennium Development Goals four and five '*"°. In
order to efficiently address public health needs, it is essential
for the community of pharmacy professionals to have posi-
tive perception of the importance of preconception care-
related activities as well as the adequate knowledge, skills
and motivation to integrate them into everyday work practice.
The aim of the present study was to assess the knowledge,
attitudes, and practice (KAP) of Serbian community pharma-
cists and pharmacy technicians with regard to counselling the
women of reproductive age on adequate folate intake.

Methods

Sudy design, setting and study participants

A questionnaire-based cross-sectional study was con-
ducted from October 2015 to December 2016 among the na-
tionwide stratified sample of licensed pharmacists and phar-
macy technicians, working both in private and state-owned
community pharmacies in Serbia.

To ensure that a number of survey participants is ade-
quate to represent 5,803 registered pharmacists in Serbia, a
sample size calculation procedure proposed by Krejcie and
Daryle *° was used. The required sample size as per formula
(n = 385) was adjusted to the anticipated drop-out rate (d =
20%) using the equation N = n/ (1-d/100) resulting in a total
of N =481 subjects *'.

The Pharmaceutical Chamber of Serbia membership di-
rectory was used as a sampling frame and the geographical
quotas were established in order to obtain the sample propor-
tional to the actual distribution of community pharmacists on
a national scale. Accordingly, the sample was divided into
four strata corresponding to the regional Chamber branches:
Belgrade, the capital city (37.92%), Vojvodina, the northern
autonomous province (21.83%), Kragujevac, representing
Central and Western Serbia (23.19%) and Ni§ with Kosovo
and Metohija, representing the Southern and Eastern Serbia
(17.04%). Participation in the study was offered to all phar-
macy technicians and interns working in the same pharma-
cies as recruited pharmacists.

Data collection

After obtaining the consent of the director, or owner of
the pharmacy, the self-administered questionnaires in a hard-
copy format were hand-delivered to designated respondents
in predefined time, so as not to disturb the regular daily op-
erations. Participation in the study was voluntary, and the
questionnaires were submitted anonymously. The survey
packs included a cover letter, study information sheet, ethical
statement and the copy of the survey instrument. During the
questionnaires were filled-in, a researcher remained available
in case of any further questions, or concerns. The informed
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consent was assumed by completion of the questionnaire and
no incentives were offered to the respondents.

Questionnaire

The survey instrument, developed for the purpose of
this study, was based on the detailed literature review and
expert consultation. An expert group discussed the initial set
of questions and selected the final assemblage in order to en-
sure that all relevant domains were covered. An eleven-
member panel including five experienced pharmacists, four
experts in the field of nutrition, psychologist and a statisti-
cian evaluated the face and content validity parameters of the
questionnaire, i.e., item relevancy, comprehensibility, clarity
and sequence; instrument organization, terminology and
completeness **. For further refinement, the draft version was
pre-tested among 10 pharmacists and 7 pharmacy technicians
practicing in community pharmacies. Necessary amend-
ments, dominantly wording and layout were made in accor-
dance with their feed-back to ensure acceptability and proper
understanding of the questions and instructions. A pilot study
was then conducted with the convenience sample (n = 56) of
pharmacists and pharmacy technicians to assess the study
feasibility and instrument reliability. The Cronbach’s alpha
values yielded for both knowledge and attitudes sections of
the questionnaire were satisfactory, i.e., above the apriory set
threshold of 0.7 (Oknowledge = 0-823; Olayiruaes = 0.789) indicating
a good internal consistency.

The final version of the questionnaire consisted of 4
sections. Section 1 gathered the respondents’ sociodemo-
graphic and professional data such as gender, age, highest
professional credential, work experience, marital status and
details regarding the practicing setting (pharmacy type, own-
ership and location). Knowledge was assessed by 13 multi-
ple-choice questions with a single correct answer. Attitudes,
explored by 14 statements, were captured using 5-point rat-
ing of the Likert scale (1 = strongly disagree, 2 = disagree, 3
= neutral, 4 = agree and 5 = strongly agree). The practice
section of the questionnaire, containing 15 items with a com-
bination of multiple-choice and the Likert-scale type re-
sponse format covered the following topics: sources of in-
formation on folate, the current practice in advising women
about an adequate intake of folate and the barriers to regular
provision of information and advice about folate intake in
community pharmacies.

Data processing and statistical analyses

The descriptive and inferential statistical analyses were
performed using the Statistical Package for Social Science
(SPSS) software (IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp.). The numerical data were
reported as frequencies for the categorical variables and
mean + standard deviation (SD) for the continuous variables.
Every correct answer in the knowledge test was credited with
one point. The total knowledge score, representing the sum-
marised value for all the listed items, had a theoretical range
from 0 to 13 points. The group differences for continuous va-
riables were analysed using the Student's t-test and ANOVA
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(with the Tukey’s post hoc test), while the * test was em-
ployed for the categorical variables. A level of significance
for all statistical tests was previously set at p < 0.05.

Ethical approval

The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki and standards for health-
related research involving human participants proposed by
the World Health Organization > with the institutional re-
view and ethical approval granted by the Ethics Committee
for Clinical Trials, Faculty of Pharmacy — University of Bel-
grade (Dossier no. 261/2).

Results

Among 481 licensed pharmacists, 87 intern pharmacists
and 256 pharmacy technicians who were approached during
the recruitment stage 461, 77 and 218 respectively, voluntar-
ily agreed to participate in the study, yielding 91.7% of con-
sent rate. All the returned questionnaires were reviewed for
completeness and those missing the data on the main out-
come variables (n = 28) were excluded from further analyses
resulting in a total number of 730 valid questionnaires (re-
sponse rate = 88.6%; completeness rate = 92.9%). The final
analytical cohort of pharmacists did not differ significantly
with respect to the original Pharmaceutical Chamber direc-
tory with a reference to geographical distribution of partici-
pants (x° = 4.810; df = 3; p=0.186).

Among the respondents, regardless the geographical re-
gion, there were more females than males (p < 0.001). The
mean age of participants was 37.3 + 10.3 years (range: 21.0—
66.0 years) and, on average, they had 12.4 + 9.9 years
(range: 0.5-40.0 years) of working experience in community
pharmacies. Within-stratum and overall summaries of the
participants’ sociodemographic and professional profile is
presented in Table 1.

The mean score on the knowledge test for the entire
study cohort was 7.27 £ 1.95 points with the empirical range
of 1-12 points. The majority of participants (24.4%) had 7
correct answers and none achieved a maximum of theoretical
score of 13 points. The analyses revealed that women were
more knowledgeable than men (7.49 £ 1.91 vs. 6.31 + 1.86; t
=43.614; p<0.0001) just as were the respondents employed
in the privately owned community pharmacies than those
practising in the state-owned pharmacies (7.65 £+ 2.01 vs.
6.84 + 1.80; t = 32.817; p < 0.001). The participants who
were parents scored higher on the knowledge test than those
without children (7.66 £ 1.75 vs. 6.82 £ 2.07; t = 35.679; p<
0.001), while the respondents older than 50 years of age
demonstrated the lower knowledge level (6.14 £ 1.79) than
their younger colleagues: My 3o4ears = 7.36 £ 2.16; M3 _s0years
=7.72 £ 1.97; Myj_soyears = 6.99 + 1.29 [F(3.726) = 18.504; p
< 0.001]. The analyses of variance showed that the effect of
professional status on knowledge was significant [F(2.727) =
50.757; p < 0.001]: the pharmacy technicians had lower av-
erage score (6.14 = 1.97) than the intern pharmacists (8.00 £
1.67) and the licensed pharmacists (7.60 = 1.82). Corre-

spondingly, the lower level of educational attainment was as-
sociated with the lower knowledge scores [F(2.727) =
59.391; p < 0.001]. The participants with secondary educa-
tion had notably the lower scores (6.18 + 1.96) than the indi-
viduals with university (7.42 + 1.76) and post-graduate edu-
cation (8.26 £ 1.80). Furthermore, the marital status had a
significant impact on knowledge regarding the folic acid
supplementation [F(3.715) = 26.280; p < 0.001]; the married
and the respondents living common law scored higher (7.61
+ 1.66 and 8.11 + 2.67 respectively) than the single and di-
vorced/separated participants (6.68 £ 2.03 and 6.09 = 1.29
respectively). Distribution of correct response rates regarding
folic acid supplementation across the professional groups of
pharmacy staff is presented in Table 2.

The majority (n = 545; 74.6% of the total sample) of
study participants had generally positive attitude towards
health benefits of folic acid supplementation. Fewer phar-
macy technicians (58.7%) than the licensed pharmacists
(79.3%) and intern pharmacists (82.4%) acknowledged con-
genital anomalies as a major public health problem in view
of their mortality and morbidity rates (x* = 46.460; df = 4; p
< 0.001). All three groups of pharmacy staff expressed con-
cern over the low level of informedness about the role of fo-
lic acid and proper use among the women of reproductive
age in Serbia. Accordingly, a vast majority of respondents
(95.7% females and 98.6% males) agreed that it was impor-
tant to increase women’s awareness regarding the folic acid
value in preventing the foetal neural tube defects. While
43.2% of pharmacy technicians thought that it was not their
responsibility to provide counselling concerning the meas-
ures for the prevention of congenital anomalies only 4.7% of
licensed pharmacists and none of the interns were of that
opinion (y* = 198.287; df = 4; p < 0.001). Similarly, the sub-
stantially higher percentage of pharmacy technicians (37.4%)
than the licensed and intern pharmacists (13.1% and 0%, re-
spectively) considered the patients in the community phar-
macies uninterested in being educated about the dietary sup-
plements that are used in preconception and prenatal care (x*
= 81.342; df = 4, p < 0.001). More males than females
(64.0% vs. 30.8%) reported discomfort with bringing up the
issues of family planning and the prevention of neural tube
defects in the community pharmacy setting (%’ = 60.552; df =
2; p < 0.001). Furthermore, the male participants were more
prone to believe that the use of folic acid-containing dietary
supplements contributed to pregnancy medicalisation (53.3%
vs. 37.1%; x> = 40.167; df = 2; p< 0.001).

The frequency distribution of respondents’ attitudes
across the professional groups of pharmacy staff is presented
in Figure 1.

The majority of respondents (n = 399; 54.7% of the total
sample) reported the provision of informative consultation con-
cerning pre- and post-conception use of folic acid once a week,
or few times a month, while only 10 (all licensed pharmacists)
stated to do so on a daily basis. By contrast, 69.9% confirmed
dispensing contraceptive preparations, vitamin and mineral die-
tary supplements, ovulation tests/fertility monitors and home
pregnancy tests to women of reproductive age once daily or
multiple times a day (Table 3).
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The pharmacists (49.2%) were more likely than the
pharmacy technicians (32.5%) to report a prior training on
folic acid health protective benefits (x> = 9.496; df = 2;
p <0.01), and the vast majority of subjects (n = 630; 91.9%)
expressed an interest in receiving the additional education on
this issue. The main sources of information, used by the re-
spondents to expand and update their folic acid-related
knowledge are listed in Table 3. Among the survey partici-
pants 254 (34.8%) confirmed availability of informative ma-
terials (e.g., brochures, posters, flyers, etc.) about folic acid
and/or recommended vitamin/mineral intake preconception
and during pregnancy in the pharmacy. Based on the self-
report, 36.7% of respondents, on most occasions, communi-
cated information and advice concerning folic acid at their
own initiative, while 63.3% dominantly did it reactively, i.e.,
in response to the patients’ questions. The communication
strategy was significantly associated with gender (y° = 12.43;
df = 2; p < 0.001) and the current professional status
(¢’ = 10.289; df = 4; p < 0.01). The females were more likely
to act proactively than the males (39.8% vs. 23.7%), so as
were the licensed and intern pharmacists (40.2% and 42.5%
respectively) compared to the pharmacy technicians (27.7%).
The participants’ perceptions of the most common barriers to
regular provision of advice and information regarding the
folate intake are presented in Table 3.

Discussion

Being highly accessible and trusted health profession-
als, community pharmacists have both professional responsi-
bility and opportunity to participate actively in disease pre-
vention and health promotion **. Additionally, the evolving
role of pharmacy technicians may support community phar-
macists in providing advanced services, including those re-
lated to the public health promotion **°. During the routine
interactions with women of reproductive age members of
pharmacy staff can recognize and address biomedical and
behavioural risk factors that may jeopardize women’s health
and cause adverse pregnancy outcomes *. Despite conclusive
scientific evidence regarding the importance of adequate fo-
late status prior to conception and in the early phases of
pregnancy, the folate insufficiency among women remains a
significant public-health concern worldwide. In countries
lacking the mandatory folic acid food fortification policies,
like Serbia, the strategies to optimize the folate status at the
population level are focused on the folic acid supplementa-
tion *’. The main challenge of this approach comes from the
fact that folic acid is effective in the NTD prevention only
during the neurulation, i.e., by 28th day post-conception.
Due to a high rate of unplanned pregnancies, the interven-
tions aiming to increase awareness of the folic acid benefits
and compliance with the recommendations should be di-
rected towards all women of childbearing age. By provision
of health-education materials, informative consultation and
advice pharmacists and pharmacy technicians may give their
contribution in public-health efforts to combat neural tube
defects and other preventable congenital anomalies *. To the
best of our knowledge, this study was the first one that ex-

Zekovi¢ M, et al. Vojnosanit Pregl 2019; 76(11): 1127-1138.

plore knowledge, attitudes and practice (KAP) of the Serbian
pharmacists and pharmacy technicians with regards to coun-
seling women of reproductive age on adequate folate intake.

The finding that the vast majority of survey participants
(96.6%) correctly identified the types of deformities which
could be prevented by folic acid indicates a high level of
general awareness of this important issue. These observa-
tions were in accordance with previous studies conducted
among the pharmacists, pharmacy students and obstetrician-
gynecologists ** . Nevertheless, the study revealed certain
gaps in the knowledge regarding some particular aspects of
folate nutrition and the folic acid supplementation. Even
though more than two-thirds of surveyed pharmacy staff
members knew the recommended dietary allowances for
adults (67%) and a dosage of folic acid for women capable
of becoming pregnant (77%), less than one-half properly
identified a recurrence dose and a dose for women with an
increased risk of having infants with NTDs. The folic acid
origin, bioavailability issues and current food fortification
policy in Serbia were targeted as knowledge domains that
elicited the lowest correct response rates. It is worrisome that
almost 40% of surveyed health professionals did not recog-
nize that folic acid should be administered prior to pregnancy
to ensure the optimal NTD prevention. This finding was di-
rectly coupled with a poor knowledge regarding the neural
tube closure timeline. Even more significant deficiency in
knowledge on these issues was observed among the obstetri-
cians and specialists in women’s health in the Northern Chi-
na, physicians in the Southern Israel, health professionals in
the Northwestern Ethiopia and Chilean primary health work-
ers ' **. The participants in the present study had the compa-
rable knowledge level to the Ohio community pharmacists
and similar gaps were identified ***°. Furthermore, consis-
tent with other studies conducted among different groups of
healthcare personnel, the professional category and educa-
tional attainment level significantly affected folic acid-
related knowledge *"***°. Based on the test results, the
pharmacy technicians were less knowledgeable than both in-
tern and licensed pharmacists concerning the majority of
analyzed domains. The reasons for the identified knowledge
deficiencies should be explored and the curriculum modifica-
tions, refreshment trainings and specific guidance should be
created accordingly.

The majority of respondents acknowledged the impor-
tance of folic acid favourable effects on pregnancy outcomes
and almost all expressed support to raising awareness of this
issue among women of childbearing age. Although more
than 40% of participants thought that folic acid contributed
to pregnancy medicalization, in line with findings from study
conducted in the Netherlands, that did not seem to affect
their support to this NTD preventive measure >'. Only 2.7%
of respondents believed that the women in Serbia are suffi-
ciently informed about the role of folate status in achieving a
healthy offspring. Such observations of pharmaceutical staff
members are supported with findings of previously con-
ducted studies indicating a very small proportion of Serbian
women regularly taking the folic acid dietary supplements '® 7.
Similarly, alarmingly poor knowledge regarding benefits of
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timely use of folic acid and a high rate of suboptimal peri-
conceptional practises were found in a large multinational
survey of more than 22,000 European women of reproduc-
tive age, clearly reflecting unmet needs in preconception
care **. In the mentioned study, based on the participants’
self-report, the lack of awareness and absence of appropriate
counselling were identified as the main reasons for not tak-
ing folic acid preconceptionally and/or during pregnancy. It
is noteworthy that more than 90% of surveyed licensed and
intern pharmacists agreed that the primary health care pro-
fessionals were of particular importance for preconception
health promotion. Furthermore, comparable with the studies
conducted among their Dutch and Australian colleagues, al-
most all responding pharmacists regarded it as their profes-
sional duty to inform women about folic acid and advocate
for preconception care *’. The analyses of reported attitudes,
however, revealed that 37.1% of surveyed community phar-
macy personnel expressed discomfort with discussing the is-
sues of family planning and prevention of congenital anoma-
lies, with this problem being especially accentuated among
the male providers. In addition, 21.3%, 12.2% and 51.0% of
licensed pharmacists, interns, and pharmacy technicians, re-
spectively, were of the opinion that these topics should be
addressed only on patients request, i.e., reactively. Consis-
tently with other studies, the pharmacists’ concern about be-
ing too intrusive by imposing information and advice dis-
courage them from acting proactively, which causes under-
utilisation of full potential of community pharmacy setting in
the prevention of folic acid-sensitive congenital malforma-
tions > *'.

In compliance with the United Nation Global Strategy
for Women’s and Children’s Health, International Pharma-
ceutical Federation (FIP) encourages active involvement of
pharmacists in the preservation and improvement of mater-
nal, newborn and children health through a variety of evi-
dence-informed interventions, screening, health-education,
facilitation of health-care services and provision of appropri-
ate products '*. Nevertheless, the current study demonstrated
a large discrepancy between the opportunities for preconcep-
tion counselling and implemented activities, highlighting the
gap between the ideal and actual level of pharmacy staff con-
tribution. Based on the self-report, more than one-half of re-
spondents provided information and advice regarding the fo-
lic acid value in the prevention of congenital abnormalities
once a week, or few times a month, while only 10 pharma-
cists stated to perform these activities on daily basis. Con-
versely, approximately 70% of respondents reported dispens-
ing products associated with the general and reproductive
female health to women of childbearing age once daily, or
even multiple times a day, which revealed a myriad of
missed occasions for the informative consultation **. The fact
that a healthcare provider recommendation was recognized
as the single most important reason women would com-
mence folic acid supplementation underscores the signifi-
cance of responsible and consistent provision of counseling **.
Understanding the key obstacles to the adequate delivery of
such activities is a prerequisite for addressing suboptimal in-
volvement of the community pharmacy health professionals.

The main barriers perceived by the surveyed pharmacists and
pharmacy technicians were consistent with the findings from
the studies done elsewhere and included the time and space
constraints, low motivation level among personnel, discom-
fort with raising the issue of birth defects, lack of financial
compensation, uncooperative patients and knowledge defi-
ciencies ***™*. In order to overcome the low level of self-
assessed competency and motivation, initiate behavioral
change and improve current and future performance of
pharmacy staff, implementation of targeted training pro-
grammes is required.

The theory of Planned Behaviour, as an extension of the
Theory of Reasoned Action, has been widely applied in the
analyses and prediction of health professionals’ behaviour ***.
This theoretical framework postulates that intention, captur-
ing the motivational factors which influence behaviour, is the
crucial antecedent and reasonably accurate predictor of an
individual's actions *. Based on this model, behavioural in-
tention is influenced by attitudes, subjective norms (i.e., so-
cial pressure), and perceived control over the behaviour with
each of these variables being driven with a corresponding
type of salient beliefs (behavioural, normative and control).
If these social-cognitive constructs were transferred to phar-
macy practice, we might assume that the favourable attitudes
toward preconception counselling, subjective norms support-
ing these activities and strong perceived behavioural control
are positive and significant predictors of community phar-
macists’ and pharmacy technicians’ intentions to involve
proactively in dissemination of evidence-informed, health-
promotional messages about folic acid. Advancement of self-
perceived knowledge, skills and efficacy would empower
pharmacists and pharmacy technicians to embrace more ac-
tive roles in providing the patient-centered preconception
care in accordance with their professional responsibilities
and scope of practice .

Certain limitations of the present study should be taken
into consideration when interpreting the results. The recruit-
ment strategy applied to pharmacy technicians might have
caused participation bias and influenced generalizability of
the obtained results. However, the rationale behind the se-
lected sampling protocol was based on the fact that the
pharmacy technicians perform pharmaceutical health care ac-
tivities in the community pharmacies only in the presence of
licensed pharmacists and under their supervision. Further-
more, considering geographical distribution, no statistically
significant difference was found between the structure of the
analyzed cohort of pharmacy technicians and the Serbian
Chamber of Nurses and Medical Technicians membership
directory (x* = 4.315; df = 3; p = 0.229). Another limitation
refers to the fact that the evaluation of counseling practice
was based on the self-reported behaviour, and therefore, it
was a subject of inherent imperfections of that method.

Conclusion

Given the widespread inadequacy of folate intake, a low
level of public awareness concerning the importance of pre-
conception care and high rate of unplanned pregnancies, in-
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novative, sustainable and effective public health strategies
are needed to reduce the risk of devastating folic acid-
preventable congenital malformations. Due to the unique ac-
cessibility and expertise community pharmacy health profes-
sionals may give indispensable contribution to this agenda.
Nevertheless, the results of the present study provide
evidence that tailored educational interventions and profes-
sional support are needed to improve their engagement in
this area of public health. Although participants demon-
strated positive general attitude toward folic acid value for
maternal and foetal health, and acknowledged the importance
of their role in preconception health promotion, our findings
revealed certain knowledge gaps as well as dominantly reac-
tive counselling practice. Being first to explore knowledge,
attitudes and practice regarding folic acid supplementation

among the pharmacists and pharmacy technicians in Serbia,
this study provides valuable reference data for addressing the
barriers to behavioural change, the practice optimisation and
establishment of proactive advocacy of folic acid benefits.
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Abstract

Background/Aim. Many studies on oral health of psychi-
atric inpatients reported schizophrenia as the most common
psychiatric disorder among their sample population. The
available evidence suggests the higher prevalence and sever-
ity of periodontal disease among the psychiatric inpatients.
The aim of this study was to evaluate periodontal health
among the inpatients with schizophrenia and to consider
possible risk factors for their current periodontal diseases.
Methods. This cross-sectional study comprised 190 inpa-
tients with schizophrenia at the Clinic for Psychiatric Dis-
orders “Dr Laza Lazarevic” in Belgrade, and 190 mentally
healthy patients at the Clinic for Periodontology and Oral
Medicine, Faculty of Dental Medicine, University in Bel-
grade. The Community Periodontal Index for Treatment
Needs (CPITN) and sociodemographic characteristics were
registered in both groups as well as the characteristics of the
primary disease among the inpatients with schizophrenia.
Results. The patients in the study group had significantly

Apstrakt

Uvod/Cilj. Mnogobrojna istrazivanja oralnog zdravlju ho-
spitalizovanih psihijatrijskih bolesnika pokazala su da je shi-
zofrenija najceséi psihijatrijski poremecaj medu njima. Do-
stupni podaci ukazuju na veliku prevalenciju i tezinu perio-
dontopatije kod bolesnika sa psihijatrijskim poremecajima.
Cilj ove studije bio je da se proceni periodontalno zdravlje
hospitalizovanih osoba sa shizofrenijom, kao i da se ukaze
na moguce faktore rizika od oboljenja potpornog aparata
zuba tih bolesnika. Metode. Studijom preseka obuhvaéeno
je 190 osoba sa shizofrenijom, hospitalizovanih u Klinici za
psihijatrijske bolesti ,,Dr Laza Lazarevi¢® u Beogradu i 190
mentalno zdravih osoba, pacijenata Klinike za parodontolo-

higher scores of the CPITN (2.24 £ 0.98) than the patients
in the control group (1.21 * 1.10). Most of the patients in
the study group had supra- , or subgingival calculi (46.8%),
in contrast to the control group patients, who had in most
cases gingival bleeding (45.8%). The periodontal pockets
where detected in 35.8% of schizophrenic inpatients. The
linear regression analysis showed that the gender and age
were statistically significant predictors of the CPITN value
among the inpatients with schizophrenia. Conclusion. The
results of this study generally indicate the need for continu-
ous research of psychiatric patients” oral health, in order to
determine the modes of its improvement. Similar studies
should elucidate significance of psychiatric patients’ perio-
dontal health and sensitize psychiatrists and psychiatric
nurses to the oral problems of their patients.

Key words:

age factors; hospitals, psychiatric; oral health;
periodontal diseases; periodontal index; risk factors;
schizophrenia; sex.

giju i oralnu medicinu Stomatoloskog fakultet, Univerziteta
u Beogradu. U obe grupe ispitanika registrovane su vredno-
sti Zajenicki periodontni indeks potreba tretmana —
Community Periodontal Index for Treatment Needs (CPTTN), kao i
sociodemografska obelezja, dok su karakteristike primarne
bolesti belezene u studijskoj grupi. Rezultati. Ispitanici stu-
dijske grupe su imali znatno veée vrednosti CPITN (2,24 £
0,98) u odnosu na ispitanike kontrolne grupe (1,21 £ 1,10).
Kod vecéine ispitanika studijske grupe registrovano je prisu-
stvo supra- i subgingivalnog kamenca (46,8%), za razliku od
ispitanika kontrolne grupe koji su c¢esce imali gingivalno kr-
varenje (45,8%). Periodontalni dZepovi su registrovani kod
35,8% hospitalizovanih osoba sa shizofrenijom. Linearna
regresiona analiza pokazala je da su pol i starost ispitanika
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bili statisticki znacajni prediktori vrednosti CPITN hospita-
lizovanih osoba sa shizofrenijom. Zakljuc¢ak. Rezultati
ovog istrazivanja ukazuju na postojanje potrebe za kontinui-
ranim istrazivanjem stanja oralnog zdravlja psihijatrijskih
bolesnika, kako bi se odredili nacini za njegovo unapredenje.
Slicne studije bi trebalo da razjasne znacaj peridodontalnog
zdravlja psihijatrijskih bolesnika, kako bi se psihijatrima i

medicinskim sestrama ukazalo na postojanje problema oral-
nog zdravlja njihovih bolesnika.

Kljuéne reci:

Zivotno doba, faktor; bolnice, psihijatrijske; usta,
zdravlje; periodontalne bolesti; periodontalni indeks;
faktori rizika; shizofrenija; pol.

Introduction

Mental health is a state of well-being in which an indi-
vidual realizes how can cope with usual life stresses with his
or her own abilities, how can work productively and fruit-
fully, and make a contribution to his or her community .
Several studies on oral health of psychiatric inpatients re-
ported schizophrenia as the most common psychiatric disor-
der among their sample population **. Schizophrenia is a
mental disorder characterized by a disintegration of thinking
processes and emotional responsiveness °. The disease oc-
curs in 1% of the general population and it is one of ten lead-
ing causes of disability in the population between 15 and 44
years of age °.

Oral health is a significant part of general health and
should not be separated from mental health ’. The available
evidence suggests the higher prevalence and severity of peri-
odontal disease among the psychiatric inpatients * *°. A
bacterial role in the initiation and progression of periodontal
disease is essential, but most of the nonbacterial risk factors
appear to act as the disease modifiers that may alter the clini-
cal effects of bacterial challenge '*. There are many factors
associated with the poor periodontal status among the psy-
chiatric inpatients: sociodemographic characteristics like
age * > 'S gender ' '° and educational level '°; characteris-
tics of schizophrenia like duration of disease '°, length of
hospitalization * and psychotropic medications '°; and, the
oral health habits like frequency of tooth brushing '°, tooth
brush technique " and smoking '°.

In Serbia, no research has been conducted on periodon-
tal health of this vulnerable group of psychiatric inpatients,
although the prevalence of the disease is 1% of the whole
population °. Therefore, the aim of the present study was to
evaluate periodontal health among the inpatients with schi-
zophrenia, and to consider possible risk factors that might
contribute to the current periodontal health status of this
group of psychiatric inpatients.

Methods
Sudy population

The study was conducted as an observational cross-
sectional study. It was adjusted to the Strengthening the Re-
porting of Observational Studies in Epidemiology (STROBE)
statement for improving the quality of observational studies
" The approval for the study was obtained from the Ethics
Committee of the Clinic for Psychiatric Disorders “Dr. Laza
Lazarevi¢” in Belgrade, Serbia (No. 7221) and the Faculty of

Dental Medicine, University of Belgrade, Serbia (No. 36/10).
The research was conducted in accordance with the Declara-
tion of Helsinki '*.

Each subject participated voluntarily and was informed,
through a special brochure, of the type of the research and
the data collection procedure. The written consent was ob-
tained from all subjects, or their legal representatives to use
the personal data for the research purposes.

The study group size was determined according to the
prevalence of schizophrenia in the general population in the
Republic of Serbia, with 95% confidence level. Conse-
quently, the study group comprised 190 randomly selected
inpatients with schizophrenia (95 males and 95 females, aged
19 to 67 years; mean age 43.59 £+ 11.96 years) hospitalized at
the Clinic for Psychiatric Disorders "Dr. Laza Lazarevic¢" in
Belgrade, Serbia. The inclusion criteria for entering the study
were that a patient was hospitalized, older than 18 years and
diagnosed with schizophrenia (according to the 10th Revi-
sion of the International Classification of Diseases) '’ at least
two years prior to the study. The exclusion criteria were: a
primary diagnosis of another mental disorder, the inpatients
diagnosed with schizophrenia in the period shorter than two
years from the time of the survey, simultaneous presence of
severe somatic illnesses or severe disability, and inability to
communicate, or refuse to cooperate.

The control group comprised of 190 patients suffering
from localized or generalized chronic periodontitis *° (95
males and 95 females, aged 19 to 72 years; mean age 43.20 +
11.89 years), without any psychiatric or somatic illness, who
were consecutively recruited from the pool of patients at the
Department of Periodontology and Oral Medicine, Faculty of
Dental Medicine, University of Belgrade, Serbia. The pa-
tients in the control group did not use any medication that
could affect oral health *'. Both, the study and the control
groups were age and gender matched.

A questionnaire for both groups was designed in order
to record the sociodemographic characteristics (gender, age,
educational level, marital status and residence), oral health
habits (frequency of brushing teeth and tooth brushing tech-
nique) and smoking habits. The data about schizophrenia in
the study group were taken from the medical records and in-
cluded the duration of schizophrenia, number of hospitaliza-
tions and current psychotropic medication.

Clinical examination

All patients were subjected to the thorough dental clini-
cal examination in accordance with the criteria recom-
mended by the World Health Organization”. The dental
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clinical examinations were carried out by two trained and
calibrated examiners (V.Dj. and M.J.) at the dental office at
the Clinic for Psychiatric Disorders "Dr. Laza Lazarevi¢" in
Belgrade, Serbia, and the Department of Periodontology and
Oral Medicine, Faculty of Dental Medicine, University of
Belgrade, Serbia. The examiners were calibrated twice, be-
fore and during the study, by assessing the Community
Periodontal Index for Treatment Needs (CPITN) *, with a
degree of agreement with + 1 mm of 94%. The clinical
measurements were performed by using the periodontal
probe graded in mm (WHO 621 Trinity probe) on the sex-
tants, scoring on the scale from 0 to 4. In each sextant, all
teeth were examined and only the highest value for each sex-
tant was scored and recorded.

Satistical analysis

All collected data were organized and evaluated using
the dedicated software (SPSS 17.0 Inc, Chicago, IL, USA)
and were analysed by the descriptive statistical parameters
and regression models. The descriptive statistical methods
were represented by the measures of central tendency (mean
and median), measure of variability (standard deviation and var-

iation interval) and were expressed in the percentages. The me-
thods for testing the difference of numerical data (age and
CPITN) were represented by the t-test of independent
groups. For testing the data of different categories (gender, edu-
cation level, employment status, marital status, residence, smok-
ing, brushing teeth, tooth brush technique), the y’-test was used.
The level of significance was set at p<0.05.

Results

The groups where comparable in terms of age
(p=0.747 for the t-test of independent groups) and gender
(p=1.000 for y*-test). The distribution of sociodemographic
characteristics and oral health habits of the enrolled subjects
are shown in Table 1. The statistically significant differences
between the groups were observed for all sociodemographic
characteristics and oral health habits (Table 1). The educa-
tional structure of inpatients with schizophrenia was lower
than of the control group patients. Furthermore, the percent-
age of employees among the inpatients with schizophrenia
was significantly lower than in the study group. Most of the
patients of the study group were smokers (74.7%) as opposed
to the control group patients (39.5%).

Table 1
Sociodemographic characteristics, smoking habits, and oral health hygiene among the participants
Variables Study group Control group . p
n (%) n (%) (" test)
Sociodemographic characteristics
Education
elementary school 40 (21.1) 6(3.2)
junior high school 109 (57.4) 93 (48.9) 0.000
high school 16 (8.4) 33(17.4) ’
college 25(13.2) 58 (30.5)
Employment
unemployed 117 (61.5) 99 (52.1)
employed 10 (5.3) 73 (38.4) 0.000
invalid retirement 37 (19.5) 3(1.6) ’
age or survivor retirement 26 (13.7) 15(7.9)
Marital status
married 21 (11.1) 67 (35.3)
divorced / detached 30 (15.8) 31 (16.3) 0.000
unmarried / alone 131 (68.9) 86 (45.3) ’
widow 6(4.2) 6(3.2)
Residence
own property 64 (33.7) 100 (52.6)
parents property 101 (53.2) 40 (21.1) 0.000
rent or other 25(13.2) 50 (26.3)
Smoking habits
yes 142 (74.7) 75 (39.5) 0.000
no 48 (25.3) 115 (60.5) ’
Oral hygiene habits
Frequency of brushing teeth
no 104 (54.7) 0(0)
yes, several times per month 21 (11.1) 0(0) 0.000
yes, once a day 38 (20.0) 28 (14.2) ’
yes, twice or more per day 27 (14.2) 163 (85.8)
Tooth brushing technique
correct 52 (27.4) 102 (53.7) 0.000
incorrect 138 (72.6) 88 (46.3) ’
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In the study group, schizophrenia lasted, on average,
14.69 £ 9.61 years (range 2 to 45 years), and the average
number of hospitalizations was 8.52 + 5.71 (range 1 to 30
hospitalizations). The patients were treated with an average
of 3.54 = 0.87 psychotropic medications (range 2 to 6). The
characteristics of primary disease in the study group are
shown in Table 2.

The patients in the study group mostly did not brush
their teeth (54.7%), unlike the patients in the control group.
Among the inpatients with schizophrenia, even 72.6% were
not familiar with a correct tooth brushing technique, as op-
posed to the patients in the control group (46.3%).

A statistical significance was observed in the CPITN
values between the examined groups (Table 3). The patients
in the study group had the significantly higher scores of the
CPITN (2.24 £+ 0.98, range 0 to 4) than the patients in the
control group (1.21 + 1.10, range 0 do 4). The patients in the
study group had supra- or subgingival calculi more often
(46.8%) than the control group patients, who demonstrated
gingival bleeding more frequently (45.8%). Moreover, the
periodontal pockets where detected in 35.8% of schizo-

phrenic inpatients, much more frequently than in the control
group patients (13.7%).

Analysing the mean of the CPITN in relation to the so-
ciodemographic characteristics and oral health habits of sub-
jects in both groups (Table 3), a statistically significant dif-
ference in the study group was observed in terms of gender,
age, and tooth brushing. The older male inpatients with schi-
zophrenia, who did not brush teeth, had the highest value of
CPITN. In the control group, a statistically significant differ-
ence in the CPITN values was observed in terms of marital
status and tooth brush technique (Table 4). The widowed pa-
tients in the control group, who used an incorrect tooth brush
technique, had the highest value of CPITN.

In terms of characteristics of the primary disease, a sta-
tistically significant difference in the value of CPITN among
the study group patients was observed in terms of number of
hospitalizations (Table 5).

The impact of sociodemographic characteristics and
oral health habits, as well as the characteristics of the dis-
ease, the CPITN values among the inpatients with schizo-
phrenia was examined by the linear regression model (Table 6).

Table 2
Clinical characteristics of schizophrenia
Characteristics Patients, n (%)
Duration of mental illness (years)
<10 67 (35.3)
>11 123 (64.7)
Number of psychiatric hospitalizations
<10 129 (67.9)
>11 61 (32.1)
Medications
antipsychotics
first generation 116 (61.1)
second generation 74 (38.9)
mood stabilizers
no 55(28.9)
yes 135 (71.1)
hypnotics
no 127 (66.8)
yes 63 (33.2)
anxiolytics
no 30 (15.8)
yes 160 (84.2)
antidepressants
no 175 (92.1)
yes 15(7.9)
antiparkinsonics
no 80 (42.1)
yes 110 (57.9)
Table 3
The Community Periodontal Index for Treatment Needs (CPITN) values among the patients
in the study and control groups
CPITN codes
Groups
0 1 2 3 4
Study (n=190), n 9 25 89 46 21
Control (n=190), n 50 87 22 15 11
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Table 4

The Community Periodontal Index for Treatment Needs (CPITN) values in the patients of the study and control
groups, in terms of sociodemographic characteristics, smoking habits and oral hygiene habits

CPITN index values
Variables study group control group
mean + SD p mean £+ SD p
Sociodemographic characteristics
Gender
male 2.37+0.96 . 1.21+1.08 .
female 2.11+0.98 0.040 122+ 1.12 0.944
Age (years)
<30 1.85+0.70 0.001° 1.15+1.09
31-40 1.96+0.90  (1:2)0.565% (2:3)0.010* 1.26+1.14
41-50 2.40+£0.90  (1:3)0.002% (2:4) 0. 006* 1.12+1.18 0.457°
>51 252+ 1.11  (1:4)0.001% (3:4) 0.591° 1.30+£0.97
Education
elementary school 2.14+£1.04 2.00+1.10
junior high school 2.18+1.01 1.18 £0.98
high school 2.25+0.78 1.36 +1.17 0.173°
college 2.08+0.81 0.523° 1.09+1.22
Employment
unemployed 2.16 £ 0.95 1.21+1.11
employed 2.10+0.88 1.08 +1.08
invalid retirement 230+ 1.05 1.33+0.58 0.071°
age or survivor retirement 2.54+1.03 0.393° 1.80 +1.08
Marital status
married 2.57+0.98 1.42+1.18 0.008"
divorced / detached 2.37+0.89 1.32+0.91 (1:2) 0.855% (2:3)0.018*°
unmarried / alone 2.15+£0.97 0.97 +£1.05 (1:3) 0.007 % (2:4) 0.247*
widow 2.25+1.39 0.277° 1.83+1.17  (1:4)0.311% (3:4) "0.050°
Residence
own property 2.38+1.00 1.27+1.17
parents property 2.01 £0.98 1.03+0.89
rent or other 2.11+0.60 0.243° 1.27+1.10 0.942°
Smoking hybits
yes 2.23+0.99 1.31+£0.77
no 1.98 £0.96 0.101° 1.08 £0.75 0.853°
Oral hygiene hobits
Frequency of brushing teeth
no 2.37+0.93 0.007° /
yes, several times per month 2.05+1.02 (1:2) 0.219% (2:3) 0.804* /
yes, once a day 2.00 £ 0.84 (1:3) 0.032% (2:4) 0.230*° 1.28 +£0.89 0.220°
yes, twice or more per day 1.70 £ 1.14 (1:4)0.002% (3:4) 0.123* 0.91 +£0.74
Tooth brushing technique
correct 1.87 +1.01 0.76 =0.71
incorrect 2.28+0.94 0.020*° 1.43+£0.79 0.020°

* Mann-Whitney test; * Kruskal Wallis test.
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Table 5
The value of the Community Periodontal Index for
Treatment Needs (CPITN) in the study group, in terms of
medical characteristics

- L CPITN index p (Mann-
Clinical characteristics mean < SD Whitney test)
Duration of mental illness
(years) 2.01 £0.83

<10 224 +1.04 0.146

>11
Number of hospitalizations

<10 2.05+091

>11 2.41+1.07 0.016
Antipsychotics

first generation 2.16+1.01

second generation 2.18 £0.93 0914
Mood stabilizers

no 2.38+0.93

yes 2.07+0.98 0.079
Hypnotics

no 2.11+0.99

yes 2.27+0.95 80.241
Anxiolytics

no 227 +1.11

yes 2.14+0.95 0.444
Antidepressants

no 2.14 £0.99

yes 2.47+0.83 0.307
Antiparkinsonics

no 2.09 +1.00

yes 2.22 +0.96 0.459

The univariate regression analysis showed a statistical sig-
nificance of the CPITN among the inpatients with schizophrenia
in terms of gender (p=0.044) and age (p=10.018), brushing
teeth (0.001), a tooth brush technique (p=0.009), the duration

Table 6

of schizophrenia (p=0.002), the number of hospitalizations
(0.004) and the use of mood stabilizers (p = 0.048).

However, in the multivariate regression analysis, only
gender (p=0.013) and age (p=0.010) were the statistically sig-
nificant predictors of the CPITN value among the inpatients
with schizophrenia.

Discussion

The presented study was conducted to assess the perio-
dontal health and possible risk factors that might influence
periodontal health among the inpatients with schizophrenia.
The principal finding in this study was a high prevalence of
periodontal disease among the inpatients with schizophrenia.
The average value of the CPITN in the inpatients with schi-
zophrenia was a significantly higher than that of the control
group, which is in accordance with similar study .

The CPITN revealed poor periodontal health of inpa-
tients with schizophrenia, whereas the healthy periodontium
was observed in only 4.7% of subjects, which is even lower
in comparison to the previous studies '* > **?°. The presence
of calculi (46.8%) was the most common finding in the study
group, in contrast to gingival bleeding (45.8%) which was
observed in the control group.

Previous studies reported a significantly higher occur-
rence of calculi in the psychiatric inpatients (range 71.8% to
94.2%) ** * ¥ The presence of shallow pockets was ob-
served in 24.2% of patients in the study group, much more
than in the control group (7.9%). Furthermore, the deep peri-
odontal pockets were detected in 11.1% in the study group,
while in the control group they were detected in 5.8% of cas-
es. The occurrence of deep periodontal pockets in the study
group is in accordance with previous studies ' "',

The value of the Community Periodontal Index for Treatment Needs (CPITN) among the study group examined
by the linear regression models

Univariate linear regression analysis

Multivariate linear regression analysis

Observed characteristics

"B (95%CT) p B (95%CT) p
Gender -0.284 0.044 -0.334 0.013
Age 0.024 0.018 0.018 0.010
Education -0.087 0.273 / /
Employment 0.050 0.420 / /
Marital status -0.115 0.238 / /
Residence -0.094 0.386 / /
Smoking cigarettes -0.246 0.131 / /
Brushing teeth -0.209 0.001 -0.118 0.072
Tooth brushing technique 0.410 0.009 0.273 0.097
Duration of disease 0.022 0.002 -0.003 0.771
Number of hospitalizations 0.036 0.004 0.026 0.113
Antipsychotics 0.021 0.888 / /
Antiepileptics -0.308 0.048 -0.206 0.160
Hypnotics and sedatives 0.160 0.290 / /
Benzodiazepines -0.123 0.528 / /
Antidepressants 0.330 0.210 / /
Antiparkinsonics 0.131 0.363 / /

#_ Uni-standardized coefficient B.
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Higher occurrence of CPITN values among the inpa-
tients with schizophrenia can be explained by several facts.
First of all, in the present study, more than one half of inpa-
tients with schizophrenia (54.7%) did not brush their teeth,
which is in contrast to previous studies > '>**. It has been al-
ready described that the neglected oral hygiene increases the
accumulation of dental plaque, which leads to the gingival
inflammation and periodontal disease **. The highest value of
the CPITN was observed in the patients who did not brush
their teeth, compared to those who brushed their teeth once a
day, or twice, or more times per day. Likewise, 72.6% of in-
patients with schizophrenia did not know how to perform a
correct tooth-brushing technique.

In the present study, 74.2% of inpatients with schizo-
phrenia were smokers. It is well-known that stress (like in
the people with psychiatric diseases) can cause a behaviour
modification, such as smoking, and may have an immuno-
suppressant effect (decreased leukocyte count, altered helper
T1 cell/T2 cell ratio), which can result in more frequent re-
currence of periodontal disease *. Smoking appear to be a
periodontal disease modifier — do not cause periodontal dis-
ease, but it can increase the rate of progression of the dis-
ease, by determining the age of clinical diagnosis and the se-
verity at given age '*. The risk for periodontal disease is 2.5
to 7 times higher in smokers than in non-smokers *. Smok-
ers have a clinically less pronounced inflammation and less
gingival bleeding **. Vasoconstriction caused by nicotine re-
duces blood flow, leading to oedema and clinical signs of in-
flammation *, which may be an explanation for lower rate of
bleeding on probing in the study group.

Schizophrenia in the study group lasted 14.69 + 9.61
years, on average, which is not in line with previous study *°.
The present study showed a large number of hospitalizations
per patient (8.52 + 5.71, range 1-30), which points to the fact
that the patients were hospitalized for a proportionally long
period of time, which is in accordance with the already pub-
lished data > * '™ ' The inpatients with schizophrenia were
treated by several psychotropic drugs. Previous study * re-
ported some oral side-effects of psychotropic drugs on buc-
cal mucosa, and revealed that antipsychotics, benzodiazepi-
nes, antidepressants and mood stabilizers were related to
xerostomia, because they interfere with the salivary glands’
function. Furthermore, another study *° concluded that xeros-
tomia was recognized as a high risk factor for development
of periodontal disease in the patients with schizophrenia due
to the decrease in the salivary flow rate. Xerostomia can also
increase accumulation of dental plaque *', which is one of the
important causes of periodontal disease *’. All these facts
may explain the higher CPITN values in the study group.

In the present study, 50% of inpatients with schizophre-
nia were the females. Therefore, the gender could not influ-

ence the difference in the CPITN values between the patients
in the study and control groups in this study, although it was
noticed that the CPITN values were higher in the males ' ",
probably due to the observed ignorance toward oral hygiene
among the males *'. Concerning the age, the mean age of pa-
tients in the study group was in line with the previous study ®.
The inpatients younger than 30 years had the lower CPITN than
the patients older than 50 years of age, which is in accordance
with the previous studies '* **. The increased severity of perio-
dontal disease in older age is probably related to the length of
time of periodontal tissues exposure to dental plaque, which re-
flects the individual cumulative oral history *.

By the stepwise multiple regression analysis, it was
demonstrated that the gender and age of inpatients with schi-
zophrenia could influence the CPITN values. The higher
CPITN values were observed in the males compared to the
females, and in the older compared to the younger inpatients
with schizophrenia. This is in accordance with the previous
findings ® ' '> '® ** In the present study, the sociodemo-
graphic characteristics, oral health habits and medical char-
acteristics did not influence the mean value of the CPITN in
the inpatients with schizophrenia, which is not in line with
the previous studies * '* '> ', Our findings suggest that the
underlying disease affects oral health indirectly, reducing the
patients’ motivation for the oral health maintenance.

Certain limitations should be considered when inter-
preting the results of this study. All subjects in the study
group were hospitalized at the Clinic for Psychiatric Disor-
ders, which possesses a dental office enabling dental care
within the easy patients’ reach. Therefore, it can be assumed
that in other psychiatric hospitals, in country, the inpatients
with schizophrenia could exhibit even poorer periodontal
health. Also, the control group patients were the outpatients
coming to the Department of Periodontology and Oral Medi-
cine, Faculty of Dental Medicine, University of Belgrade,
Serbia, who were very much familiar with the tooth brushing
technique and oral hygiene maintenance. This fact could
contribute to the differences between the CPITN values of
the study and the control groups in this study.

Conclusion

The high CPITN values of inpatients with schizophrenia
indicate a need for continuous considering the treatment needs
of their oral and periodontal health improvement, especially dur-
ing the hospitalization periods. Also, the results of this study in-
dicate the need for a continuous research of psychiatric patients’
oral health, in order to determine the modes of its improvement.
Similar studies should elucidate a significance of psychiatric pa-
tients’ periodontal health and sensitize the psychiatrists and psy-
chiatric nurses to the oral problems of their patients.
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Herpes zoster — is there a need for new treatment recommendations?

Herpes zoster — da li su potrebne nove preporuke za lecenje?

Uro$ Kari¢*, Nata¥a Katani¢**, Sanja Perunici¢*, Nikola Mitrovié*,
Natasa Nikoli¢*, Marko Markovi¢*, Ksenija Bojovi¢*", Jovan Malinié*",
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Abstract

Background/Aim. The teactivation of the varicella zoster vi-
rus results in herpes zoster. Acyclovir is currently recom-
mended over 7 to 10 days for herpes zoster treatment and
should be started within 72 hours of rash eruption. This
study analyses whether a therapy delay and/or shorter
courses of treatment are associated with adverse outcomes.
Methods. We identified 292 patients treated at the Clinic
for Infectious and Tropical Diseases in Belgrade for herpes
zoster in a five-years period. The data on these patients
were analyzed using the descriptive statistics, the ¥? test, the
Mann-Whitney U-test and the multiple logistic regression
analysis. Results. The average time from rash eruption to
the first dose of acyclovir was 4.07 £ 2.64 days. The patients
received acyclovir for 6.83  2.45 days. Seventy-one patients
had disseminated herpes zoster, 100 had cranial nerve in-
volvement, 86 had complications other than postherpetic
neuralgia and one patient died. In cases where therapy was
delayed there was no significant association with complica-
tions (¥ = 0.031; p = 0.86). Our logistic regression model
was not able to predict who was treated less than 7 days. An
association between the HZ complications and abbreviated
acyclovir regimens was not demonstrated (x> = 1.109; p =
0.326). We conducted the PubMed search on February 1st,
2017 and found no proof for the need to apply at least 7
days of acyclovir therapy for herpes zoster in the studies
that have been published so far. Conclusion. We were un-
able to prove an association between therapy delay and un-
favorable outcomes. The same was true for shorter than
recommended acyclovir courses.

Key words:
varicella zoster virus infection; recurrence; drug users;
treatment outcome.

Apstrakt

Uvod/Clilj. Rektivacija varicela zoster virusa dovodi do het-
pesa zostera (HZ). Prema aktuelnim preporukama terapija
ove bolesti podrazumeva 7 do 10 dana primene aciklovira.
Terapiju treba zapoceti unutar 72 ¢asa od pojave ospe. Ova
studija imala je za cilj da proceni da li je kasnjenje u
zapocinjanju terapije i/ili skraceno trajanje terapije aciklovi-
rom povezano sa losim tokom i ishodom HZ. Metode.
Sprovedena je analiza 292 bolesnika koji su le¢eni zbog her-
pes zostera u Klinici za infektivne i tropske bolesti u Beo-
gradu u petogodisnjem periodu. Podatke o ovim bolesnici-
ma analizirali smo pomocu metoda deskriptivne statistike,
x>~ testa, Man-Vitni U-testa i multiplom logistickom regresi-
jom. Rezultati. Vreme od pojave ospe do prve doze aciklo-
vira iznosilo je 4,07 £ 2,64 dana. Bolesnici su leceni aciklo-
virom prosecno 6,83 £ 2,45 dana. Sedamdeset jedan bole-
snik imao je diseminovanu bolest, kod 100 su bili zahvaceni
kranijalni nervi, a kod 86 su se razvile komplikacije. Jedan
bolesnik je preminuo. Slucajevi kod kojih je doslo do
kasnjenja u zapocinjanju terapije nisu bili statisticki znacajno
povezani sa komplikacijama (3> = 0.031; p = 0.80).
Logisticka regresija nije uspela da predvidi ko je bio lecen
aciklovirom vise ili manje od sedam dana. Nije dokazana
povezanost izmedu komplikacija HZ i terapijskih rezima
krac¢ih od preporucenih (3> = 1.109; p = 0.3206). Pregledom
PubMed baze podataka ucinjenim 1. februara 2017. godine, u
do tada objavljenim studijama nismo pronasli dokaze o to-
me da je neophodno najmanje sedam dana terapije aciklovi-
rom za herpes zoster. Zaklju€ak. Nije dokazano da je
kasnjenje u zapocinjanju terapije aciklovirom povezano sa
nepovoljnim ishodima. Isto se moze reéi i za krace terapij-
ske kure.

Kljucne reci:
infekcija, variCela-zoster virus; recidiv; aciklovir; lekovi,
kori$c¢enje; leCenje, ishod.
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Introduction

Reactivation of the varicella zoster virus results in a ve-
siculous rash that follows a dermatomal distribution usually
accompanied by pain or itching, and is known as herpes zos-
ter (HZ) or shingles '.

The incidence rate of HZ is 4 to 4.5 per 1000 per-
son/years. The cumulative lifetime incidence of HZ is 10%-—
20% *. Approximately 50% of 85-year-olds have experi-
enced at least a single episode of HZ in their lifetime > *. HZ
rarely occurs in younger patients . The immunocompro-
mised patients are at a high risk for HZ with a cumulative
lifetime higher than 50%. HZ is generally considered to have
no gender predilection, although some types demonstrated a
higher prevalence of HZ in women *’.

HZ is rarely fatal in the immunocompetent patients,
whereas the mortality rate in the immunocompromised pa-
tients with disseminated disease is 5% to 15% .

HZ involving the ophthalmic branch of the trigeminal
nerve is called herpes zoster ophtalmicus (HZO) °. The pre-
valence of HZO was reported to be 8% and 56% among the
people with HZ ®. HZO is important because it often affects
the structures of the eye.

The otorhinolaryngology specialists can occasionally
encounter HZ that involves the geniculate ganglion of the fa-
cial nerve producing earache, external auditory meatus rash,
vestibulocochlear dysfunction and even disorders of taste.
This clinical entity is called herpes zoster oticus. The Ram-
say-Hunt syndrome (RHS) is defined as herpes zoster oticus
with a facial nerve palsy. RHS has an incidence rate of 5 per
100,000 person-years .

The most common complication of HZ is postherpetic neural-
gia (PHN). No clear official consensus exists, but the majority of the
authors define PHN as persistent or recurrent pain lasting between
one and six, or more months (depending on the author) after the be-
ginning of the eruptive phase of HZ '*"'. PHN is recorded in 9% to
45% of those who had a bout of HZ >,

Other neurologic complications, ophthalmologic com-
plications and bacterial superinfections also occur although
they are less common. The neurologic complications other
than PHN are aseptic meningitis, encephalitis, myelitis, pe-
ripheral neuropathies and the Guillain-Barre syndrome '*.

Immunosuppression carries a greater risk of complica-
tions in the patients with HZ. In this setting, the skin lesions
may disseminate and cause multiple dermatomes, sometimes
crossing over the midline or even taking on a chickenpox-
like form. Cases of pneumonia, encephalitis and hepatitis
were also reported .

The patient should start the antiviral therapy if he/she is
50 years of age, or older, has disseminated HZ, atopic der-
matitis, intense pain, involvement of the face or complica-
tions of HZ, or immunocompromised ' '’. Of the recom-
mended antivirals only acyclovir is available in Serbia.

Shorter rash evolution, reduced duration of viral shed-
ding, shorter pain duration and lower incidence of PHN were
all reported in the patients started antivirals within the first
72 hours after the skin lesions first appear "> '°. While most
experts suggest a 72-hours deadline to start a therapy, others

recommend prescribing antivirals even at later stage of the
disease, especially if new lesions still form ' '® "7,

Intravenous acyclovir (10 mg/kg three times a day over
7 to 10 days) should be administered if the patients are im-
munocompromised, have disseminated HZ, cranial nerve in-
volvement, or develop certain complications other than PHN
17.20-21 "gince intravenous acyclovir should be administered
in an inpatient setting, the above mentioned subgroups of pa-
tients are also the ones who require hospitalization. In most
studies, the hospitalization was found to be warranted in
about 3% of patient with HZ *>**. Some authors treated the
patients with antivirals until clinical resolution was achieved,
or no new lesions observed ***’.

In this study, our goal was to answer the question of
whether shorter courses of therapy, or therapy delays were
associated with the unfavorable outcomes of HZ. Expanding
on this query, we tried to find evidence of the need for at
least 7 days of antiviral therapy in the research conducted by
other authors around the world.

Methods

We conducted a single cohort retrospective study. We
searched the paper-based medical records of all the patients
treated from January 1Ist, 2011 to December 31st, 2015 at the
Respiratory and Skin Infection Ward of the Clinic for Infec-
tious and Tropical Diseases, the Clinical Center of Serbia in
Belgrade. The patients that were treated within that time
frame for HZ as a primary diagnosis were included in the
study and demographic, epidemiologic, clinical and labora-
tory data were obtained.

We found that 292 people were treated at our hospital
for herpes zoster in the five year period analyzed in the
study. The mean age of the patients was 65.07 = 17.19 years
with the youngest patient being 3 years old and the oldest
one 94. One hundred and fifty-eight women (54.1%) and 134
men (45.9%) were included in the study. The majority of pa-
tients (91.1%) were residents of Belgrade.

We considered the antiviral therapy warranted if the patents
had HZ-like rash that lasted less than 72 hours, or HZ-like rash and
any of the following: more than, or equal to 50 years of age, dis-
seminated HZ, immunosuppression, atopic dermatitis, involvement
of the face and complications of HZ other than PHN.

The severity of pain and the severity of rash could not
be determined from the medical histories of the patients,
therefore these parameters were not included, although many
authors included them *.

We considered hospitalization justified if any of the fol-
lowing was present: complications of HZ other than PHN,
disseminated HZ, immunocompromised state of the patient
and cranial nerve involvement.

The patients who had chemotherapy and/or radiotherapy,
allogenic hematopoietic stem cell transplant and the solid organ
transplant recipients, human immunodeficiency virus (HIV)
positive individuals and the patients on chronic corticosteroid or
immunomodulatory therapy (e.g., the patients with rheuma-
tologic disorders, inflammatory bowel disease, multiple sclero-
sis, etc.) were considered to be immunocompromised.
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The compiled data were included in the descriptive sta-
tistics analysis using the IBM SPSS Statistics version 16.0.
Only the patients in whom the hospitalization was objec-
tively indicated were subjected to further analysis. The x* test
(categorical variables with more than 5 observations in a sin-
gle cell) and the Mann-Whitney U (MWU) test (continuous
variables with a non-normal distribution, or heterogeneous
variances) were used in an attempt to assess the possible as-
sociation between the treatment delay and/or a shorter treat-
ment course and unfavorable outcomes. We used the multi-
ple logistic regression model in order to identify the predic-
tors of abbreviated antiviral treatment.

The research was conducted in accordance with the eth-
ics standards of the Declaration of Helsinki.

Results

The age frequency distribution histogram illustrates a
clearly non-normal distribution (Shapiro-Wilk statistic =
0.885; p<0.001) and a negative skew (skewness = -1.392 +
0.143). One hundred and eighty patients (61.6%) were 65
years of age, or older and 252 (86.3%) were 50 years of age,
or older (Figure 1). The women were overrepresented in our
study but this was not found to be statistically significant
(p=0.178).
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Fig. 1 — Patient age distribution histogram.

Figure 2 illustrates the seasonal variations of HZ. Even
though Figure 2 seems to illustrate that the significant sea-

sonal variations of HZ exist, the y° test failed to demonstrate
a statistically significant difference (p = 0.059).

The clinical characteristics of HZ are presented in Table 1.
The cranial nerves were most commonly affected by HZ. The
ophthalmologic complications were the most frequent at 18.5%.

Table 1
Clinical characteristics of herpes zoster
Parameters Patients, n (%)
Affected nerve
cranial nerves 97 (33.2)
cervical spinal nerves 46 (15.8)
thoracic spinal nerves 96 (32.9)
lumbar and sacral spinal nerves 53 (18.2)
Complications
HZO with eye involvement 54 (18.5)
neuroinfection 4(1.4)
impetiginisation 37 (12.7)
pneumonia 2(0.7)
PHN 12 (4.1)

HZO - herpes zoster opthalmicus;
PHN - postherpetic neuralgia.

The average time from the eruption of the rash to the
first dose of acyclovir was 4.07 + 2.64 days (range 0-15).
Some 50.8% received acyclovir even though the rash lasted
longer than 72 hours before the initiation of therapy.

Thirty-two patients were immunocompromised (15
were on immunosuppressant drugs, 14 were undergoing
chemotherapy or radiation therapy and 3 were organ trans-
plant recipients), 71 had disseminated HZ, 100 had the cra-
nial nerve involvement and 86 had complications other than
PHN. A single patient had atopic dermatitis. A single patient
died and 5 patients were discharged against medical advice.
We found that 5 patients (1.7%) did not require treatment
with antiviral drugs at all. The hospitalization had objec-
tively been indicated in 188 (64.4%) patients. The results
presented in the subsequent paragraphs concern these 188
patients.

The patients received acyclovir for 6.83 + 2.45 days
(range 1-16 days), with 61 (32.4%) patients treated for less
than 7 days (Figure 3). Eight patients (4.3%) were treated for
more than 10 days and 48 (25.5%) were treated for more
than 7 days. No data on treatment duration was available for
31 (16.5%) patients.
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Fig. 2 — Seasonal incidence of herpes zoster spanning 5 years.
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Fig. 3 — Histogram of acyclovir treatment duration
(days).

All patients were discharged on the completion of anti-
viral therapy so the hospital stay was exactly equal to the du-
ration of antiviral therapy.

In cases in which therapy was instituted 72 hours after
the HZ rash first appeared, there was no significant associa-
tion with the complications (3° = 0.031; p = 0.86). There was
also no association with the overall duration of acyclovir
therapy (MWU = 2645; p=0.131).

The gender, patient age, longer than 3 days from the
rash eruption to treatment, presence of disseminated disease,
immunosuppression and cranial nerve involvement as well as
the presence of complications other than PHN were entered
into the multiple logistic regression model and it proved not
to be able to predict who amongst our patients would be
treated for less than 7 days (x* = 6.84, p= 0.446).

No association between the HZ complications and an
acyclovir therapy regimen, or shorter than 7 days (x> = 1.109;
p = 0.326) was demonstrated. The therapy duration was not
significantly different between the patients with and without
the HZ dissemination (MWU = 2780; p = 0.941), complica-
tions (MWU = 1456; p = 0.341), immunodeficiency (MWU
= 1456; p = 0.102), or the patients with and without the cra-
nial nerve involvement (MWU = 2699; p = 0.189). The asso-
ciation with the fatal outcomes in the cases of shorter antivi-
ral treatment regimens was not analyzed due to the rarity of
lethal outcomes in our cohort.

No other antivirals beside acyclovir were given to our
patients. Local acyclovir ointment was prescribed to 38
(13%) patients. One hundred thirty-one (54.2%) patients re-
ceived local or systemic antibiotics. The majority of patients,
that is, 149 (51%), were treated with nonsteroidal anti-
inflammatory drug (NSAID), while 43 patients (14.7%) were
prescribed opioids, and another 14 (4.8%) needed antiepileptics
in order to achieve an adequate pain control. Diclofenac was
most commonly utilized, around the clock, for pain management
in our study, with 144 patients (49.3%) receiving the drug.

We conducted a search in the PubMed database on Feb-
ruary 1st 2017 using the formula [(day) OR days] AND
[“Herpes Zoster/therapy” (Major) AND acyclovir] with the

filter set to human. Two researchers independently reviewed
the papers that were identified by the search algorithm in the
search to prove the need for at least 7 days of acyclovir ther-
apy for herpes zoster. Our search in the PubMed database
yielded 190 results. Upon reviewing all the papers we found
no evidence of the need for at least 7 days of acyclovir ther-
apy. The oldest study designs even used 5 days of acyclovir
therapy as a standard regimen.

Discussion

The majority of the authors have found HZ to be a dis-
ease of the elderly and the same is true of this study > *. Al-
though some demonstrated a predomination of women amongst
the patients with HZ, we failed to demonstrate any signifi-
cant difference between the genders when it comes to HZ .
According to the 2011 census, Belgrade has 1,659,440 in-
habitants, and our study indicates that the average number of
patients hospitalized every year for HZ is 53.2. We can ex-
trapolate that the incidence rate of hospitalization is at least
3.2 patients per 100,000 person-years *°. This is significantly
less than what had been reported by other countries. A possi-
ble explanation for this anomaly is the fact that a certain
number of patients are hospitalized in other hospitals, or in
other wards of our clinic, thereby underestimating the true
incidence of HZ related hospitalizations.

Despite the evidence of seasonal variations in the inci-
dence of HZ that are thought to be related to changes in at-
mospheric temperature and insolation, our study failed to
corroborate such claims *’. Paradoxically, we even demon-
strated that the incidence of HZ was lowest in summer
months (this was statistically nonsignificant), the opposite of
what other authors found to be true **.

We showed that a number of patients with HZ were
hospitalized without the clear indications. The fact that more
than half of our patients received acyclovir after more than
72 hours after the rash appearance is also worrisome. Yet,
there seemed to be no association between the therapy delay
and unfavorable outcomes like the development of complica-
tions, or longer hospital stay. A possible association with a
lethal outcome could not be reliably analyzed due to the fact
that a single patient in our cohort had died.

The frequency of herpes zoster oticus was less than ex-
pected in our study °. Cases of HZ associated with neuroin-
fection were also rare, due to the fact that these patients re-
quired a treatment by the intensive care specialists and were
treated in the ICU ward of our clinic '*%.

The researchers in Iceland found that no patients
younger than 50 years of age had any serious pain, while 6%
of patients older than 60 yeras of age reported the severe
pain a month after HZ, and 4% reported the severe pain three
months after HZ *°. The frequency of PHN was lower in our
study in comparison with the data published by other authors '°.
We speculate that this is a consequence of the outpatient man-
agement of PHN as well as management by a neurologist.

The average length of inpatient acyclovir treatment in
our cohort was similar to that reported by other centers *" *2.
Around a quarter of the patients in our study were treated
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longer than one week. Our logistic regression model could
not predict which patients would be treated with acyclovir
shorter than 7 days. Also, we found no significant differ-
ences in acyclovir treatment duration between those with and
those without the dissemination, complications, immunode-
ficiency and cranial nerve involvement. Consequently, we
cannot say that we were able to understand the logic that led
the treating physicians to prescribe neither longer nor shorter
courses of acyclovir therapy. The acyclovir shortages, that
were sadly commonplace in the five year period analyzed,
were definitely the most important factor that influenced the
decision to utilize abbreviated antiviral regiments.

Viewed another way, the lack of association between
the presence of complications and abbreviated acyclovir
treatment regimens could be interpreted as a proof of safety
of therapy courses shorter than 7 days. Therefore, the acy-
clovir shortages, though unfortunate, offered a chance to ob-
serve the outcomes of shortened acyclovir treatment in all,
except the most severe cases of HZ. The conclusion we pre-
sent in the first sentence of this paragraph cannot be general-
ized to all patients with HZ since those with severe pneumo-
nia requiring the mechanical ventilation, and/or the central
nervous system infections were not analyzed.

Even more intriguingly, we were unable to find a con-
clusive proof that less than 7 days of acyclovir treatment is
associated with unfavorable outcomes in any of the 190 pa-
pers we reviewed.

We feel that a major limitation of this study was the
lack of objective measures of pain intensity and rash sever-
ity. There are also no data on the skin lesion progression that
could potentially be useful for determining if there is a need
for an extended course of acyclovir therapy. Also, on more
than one occasion, there was an acyclovir shortage which
might have forced the treating physicians to shorten treat-
ment even though they might have not felt this had been jus-
tified from a medical perspective. On the other hand, this can
hardly be considered relevant since none of these patients
had an unfavorable outcome, despite what is considered a
subpar therapy. As noted earlier, few patients with the HZ
associated neuroinfections were included in the study.

Conclusion

Our study demonstrated that an unacceptably high number of
patients with HZ were hospitalized without clear indications point-
ing to a need for comprehensive guidelines for the HZ management
in Serbia. While the majority of authors recommend at least 7 days
of acyclovir therapy, we found no proof, both in the published litera-
ture and in this study, that this approach is superior to shorter treat-
ment courses. We believe that the new, evidence-based recommen-
dations regarding the HZ management are necessary in order to
avoid the unwarranted hospitalizations and unreasonably long
treatment courses, thereby cutting down the HZ-related costs and
sparing the patients from the psychological stress associated with
hospitalization.
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Fecal sST2 correlates with the disease severity of ulcerative colitis

Fecesni sST2 korelira sa tezinom ulceroznog kolitisa
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Abstract

Background/Aim. Ulcerative colitis (UC) is a chronic, re-
lapsing inflammatory disease affecting the distal colon and
rectum with complex pathogenesis and diagnosis, indicating
the need for new diagnostic and prognostic markers. The
aim of this study was to determine the fecal values of TNF-
«, IL-17, IL-10 and soluble protein ST2 (sST2) in the pa-
tients with UC and their relationship with clinicopathologi-
cal aspects. Methods. The samples of stool of 80 patients
with UC were analyzed. Concentrations of TNF-a, IL.-17,
IL-10 and sST2 were measured by ELISA. Results. Con-
centrations of TNF-«, IL.-17 and sST2 were significantly in-
creased in the feces of patients with the higher endoscopic,
clinical and total Mayo score, as well as in the patients with
an intense crypt destruction, erosion of the mucous mem-
branes, architectural changes, neutrophil infiltration and eo-
sinophil infiltration. The local value of anti-inflaimmatory

Apstrakt

Uvod/Cilj. Ulcerozni kolitis (UC) je hroni¢na, relapsiraju¢a
inflamacijska bolest koja zahvata distalni kolon i rektum sa
kompleksnom patogenezom i dijagnozom, ukazujuéi na po-
trebu za novim dijagnostickim 1 prognostickim markerima.
Cilj studije bio je utvrdivanje vrednosti TNF-a, 11-17, I-10 i
rastvotljivog proteina ST2 (sST2) fecesu bolesnika sa UC kao
i njihovogodnosa sa klinikopatoloskim aspektima bolesti.
Metode. Analizirani su uzorci stolice 80 bolesnika sa ulcero-
znim kolitisom. Koncentracije TNF-o, IL-17, IL-10 T sST2
merene su koris¢enjem senzitivnog ELISA (Engyme-linked in-
munosorbent assay) testa. Rezultati.’Koncentraciie TNF-a, 1L-
17 i sST2 znacdajno su bile povecane u fecesu bolesnika sa
veéim endoskopskim, klinickim i ukupnim Mayo skorom, kao
i kod onih sa izrazenim osteCenjem kripti, erozijom
sluzokoze, strukturnim promenama tkiva, neutrofilnom infil-
tracijom i eozinofilnom infiltracijom. Lokalna vrednost antiin-

cytokine IL-10 in liquid fraction of feces was increased in
the patients with an advanced endoscopic stage of UC. The
moderate positive cortelation between the fecal sST2/IL-17
and the clinical and histological parameters of disease severity
and also the strong cotrelation between sST2 and I1.-17 was al-
so observed in the feces of patients with UC. The analysis of
receiver operating characteristic (ROC) curves showed that the
optimal cut-off value for sST2 of 624.0 pg/g allows the dis-
crimination of clinical stages of UC. Conclusion. The in-
creased fecal value of sST2 in the UC patients with a higher
endoscopic, clinical and histological stage of disease may be
considered as a sign of the disease severity. The fecal values of
sST2 can be used as a valuable marker for UC severity.

Key words:

colitis, ulcerative; biomarkers; disease progression;
feces; tumor necrosis factor-alpha; interleukin-10;
interleukin-17; illrll protein, human.

flamacijskog citokina 11.-10 u te¢noj frakciji fecesa bila je po-
vecana kod bolesnika sa uznapredovalim endoskopskim stadi-
jumom bolesti. Takode je nadena umerena pozitivna korelaci-
ja izmedu vrednosti sST2/II-17 u fecesu i klinickih i
histoloskih parametara tezine bolesti, kao i snazna korelacija
izmedu vrednosti sST2 i IL-17 u fecesu bolesnika sa UC.
Analizom ROC krive ustanovljeno je da grani¢na vrednost za
sST2 od 624,0 pg/g determiniSe potencijalno vedi tizik za
razvoj klinicki teze forme UC. Zaklju¢ak. Povecane vredno-
sti sST2 u fecesu bolesnika sa UC sa uznapredovalim endo-
skopskim, klinickim i histoloskim stadijumom bolesti moze se
smatrati znakom tezine bolesti. Vrednosti sST2 u fecesu mo-
gu se koristiti kao marker procene tezine UC.

Kljucne reci:

kolitis, ulcerativni; bioloski pokazatelj; bolest,
progresija; stolica; faktor nekroze tumora; interleukin-
10; interleukin-17; illrll protein, humani.
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Introduction

Inflammatory bowel disease (IBD) presents a chronic,
relapsing and progressive inflammation of gastrointestinal
tract '. The two most studied entities of IBD are the ulcera-
tive colitis (UC) and Crohn's disease (CD). UC is a chronic,
relapsing inflammatory disease affecting the distal colon and
rectum, limited to mucosa and associated with continuous,
submucosal inflammation and the formation of ulcers '~
The pathogenesis of disease is complex. The immune system
seems to be the major mediator in it>. It is usually based on
imbalance between pro- and anti- inflammatory cytokines in
the intestinal mucosa and subsequent chronic inflammation*”.
The secretion of type 1 (TNF-a, IFN-y), type 2 (IL-4, IL-10)
and type 17 cytokines (IL-17) as well as a response to self-
antigens in mucosa are predominant factors in the genesis
and development of UC®’. Although UC seems to be pre-
dominantly Th2 disease ', recent data revealed an important
role of type 1 and type 17 innate and acquired immune re-
sponses in the onset and progression of disease''. Local chronic
inflammation, typical for UC, often leads to the clinical symp-
toms and signs such as diarrhea, rectal bleeding, abdominal
pain, fever, anemia and body weight loss”. The disease activity
can be determined by using the clinical and endoscopic scores,
serum or fecal biomarkers > '*. The endoscopic findings of mu-
cosa were classified as ones of the major parameters in estimat-
ing the disease severity > °. A disadvantage of using the clinical
and endoscopic scores for the disease severity evaluation is us-
age of invasive and costly procedures . This has led to the need
for noninvasive tests regarding the disease evaluation. There has
been a sustained interest in the identification of state bio-
markers for the UC severity ' °. New markers should contribute
to the prediction of prognosis.

The aim of the study was to compare the accuracy of
selected biomarkers in assessing the disease severity. Con-
centrations of biomarkers TNF-a, IL-17, IL-10 and soluble
ST2 protein (sST2) were assessed in the stool samples of pa-
tients with UC. We tested how reliably these biomarkers re-
flect the clinical and endoscopic scores and the histopa-
thological characteristics of affected tissue. For more sensi-
tive markers, we determined cut- off levels for the clinically
and endoscopically estimated severe disease.

Methods

Ethic approvals

The study was conducted at the Center for Gastroen-
terology, Clinical Center of Kragujevac and the Center for
Molecular Medicine and Stem Cell Research, Faculty of
Medical Sciences, University of Kragujevac, Serbia. The eth-
ics approvals for this study were obtained from relevant Eth-
ics Committees of the Clinical Center Kragujevac, Kragu-
jevac, Serbia, and Faculty of Medical Sciences, University of
Kragujevac, Serbia. All experiments were performed accord-
ing to the relevant guidelines and regulations. The informed
consent was obtained from all patients in writing.

Patients

Eighty patients, between 21 and 80 years of age diag-
nosed as the UC cases were recruited in this study. A diagno-
sis was made on basis of established clinical, endoscopic and
histological criteria '°. The study did not include the patients
with no well-defined pathology, no adequate clinical docu-
ment available, or with previously diagnosed coexisting car-
dio-pulmonary, renal, hepatic, allergy and rheumatic disease,
who were treated with anti-inflammatory drugs. The stool
samples were taken before the surgery and stored at -80°C.

Disease activity index

The clinical activity of the disease was evaluated ac-
cording to the data available from the patients’ records.
Three clinical variables were graded: frequency of evacua-
tion, amount of blood in the stool, and a physician’s global
assessment. The Mayo clinical subscore 0 was defined as
remission, 1-3 as mildly active disease (I), 4—6 as moder-
ately active disease (II), and > 7 as severely active disease
(II1) '". The endoscopic findings were scored according to
the Mayo endoscopic subscore, graded as normal (0), mild
(I), moderate (II), or severe (II1) disease activity. Finally, the
full Mayo Score was calculated on basis of four parameters:
stool frequency, rectal bleeding, endoscopic evaluation and a
physician’s global assessment '®. The score 0-1 was defined
as remission and the score II-III as active disease ',

Histological activity

The histological activity was scored according to the
Geboes Score (GS), considering the presence of architectural
changes, neutrophils, eosinophils, crypt destruction and ero-
sion of the mucous membranes *’.

Measurement of TNF-a, IL-17, IL-10 and sST2 in feces

Stools (1-10 g) were collected in the sterile containers
and weighed. They were divided into 1 g aliquots and then
emulsified in 5 mL of protease inhibitor cocktail (SIGMA,
P83401), diluted 1:100, and centrifuged for 5 minutes at 400
G, at 4°C, as previously described *"*%. The supernatant fluid
was collected and stored at -80°C until ELISA.

The fecal concentrations of cytokines were measured,
as described’, using the sensitive enzyme-linked immu-
nosorbent assay (ELISA) kits (R&D Systems, Minneapolis,
MN,) specific for human cytokines according to the manu-
facturer’s instructions. Briefly, the 96-well plates were
coated with capture antibody, overnight. The plates were
washed with a washing buffer (0.05% Tween-20 in PBS) and
incubated with blocking buffer (1% bovine serum albumin in
PBS) for 1 hour at room temperature. The serum/fecal sam-
ples, or standard recombinant TNF-o/IL-17/IL-10/sST2 were
introduced to the plates for 2 hours before the application of
biotinylated detection antibody for 1 hour at room tempera-
ture. After introduction of streptavidin peroxidase for 1 hour,
the plates were developed with substrate reagent for 20 min-
utes. The reaction was stopped by adding 4 mol/L sulfuric
acid, and the absorbance was read at 495 nm by a microplate
reader. We measured the exact concentration of the men-
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tioned biomarkers by intrapolation of a standard curve made
by a series of well-known concentrations as per manufac-
turer’s instruction. The values of measured cytokines are pre-
sented as pg/g of feces.

Statistical analysis

The statistical analyses were performed using the SPSS
20.0 software. The results were reported as mean and stan-
dard error (SE). The statistically significant difference be-
tween the means of two groups was determined using the
Student's #-test for the independent samples if the data had
normal distribution, or the Mann-Whitney U-test for data
without normal distribution. The Pearson's correlation evalu-
ated the possible relationship between the cytokines and dis-
ease severity and progression in the patients with UC. The
strength of correlation was defined as negative, or positive,
weak (-0.3 to -0.1 or 0.1 to 0.3), moderate (-0.5 to -0.3, or
0.3 to 0.5), or strong (-1.0 to -0.5 or 1.0 to 0.5). The p-value
of 0.05 was considered statistically significant.

Results

Eighty patients, between 21 and 80 years of age diag-
nosed and histologically confirmed as UC were recruited in
this study. There was no significant difference in gender dis-
tribution. The clinical and pathologic characteristics of these
patients are presented in Table 1. We have assessed the con-
centration of pro- and anti-inflammatory cytokines as well as
sST2 in the fecal liquid fraction of all patients. The patients
with UC were classified into two groups based on the endo-
scopic, clinical and total Mayo score, respectively: I — scores
0 and 1; IT — scores 2 and 3. The representative images of en-
doscopic Mayo subscores in patients with UC are shown in
Figure 1 A and B. Further, the patients were divided according
to the histological characteristics (crypt destruction, erosion of
the mucous membranes, architectural changes, neutrophil infil-
tration and eosinophil infiltration) into two groups: I: scores 0
and 1; II: scores 2 and 3. We analyzed the values of previously
defined markers of interest between the defined groups.

Page 1155
Table 1
Baseline characteristics of patients
Parameters Values
Gender (male/female), n 46/34
Age (years), mean (range) 50 (21-80)
Endoscopic score (0//IVIII), n 0/41/26/13
Clinical score (0/I/II/IIT), n 0/43/24/13
Mayo score (0/I/II/111), n 0/43/23/14
Crypt destruction (0/I/I/II), n 6/38/14/22
Erosion of the mucous membranes 20/21/10/14/15
(0/V/T/I/IV), n
Architectural changes (0//I/I1), n 0/38/22/20
Neutrophil infiltration (0/I/II/I11), n 7/32/13/28
Eosinophil infiltration (0/I/IV/III), n 17/25/20/18

Fecal concentrations of TNF-o, IL-17 and IL-10 are
associated with the clinical activity, endoscopic and
histo-pathologic characteristics of ulcerative colitis

Our evaluation revealed a significantly higher level of
TNF-a in the group of patients with the advanced endo-
scopic, clinical as well as total Mayo score (p < 0.05), Figure
2A. We also noticed a significant increment of fecal level of
TNF-a in the group of patients with an intense crypt destruc-
tion, erosion of the mucous membranes, architectural
changes, neutrophil infiltration and eosinophil infiltration (p
<0.05), Figure 2B.

The patients with advanced endoscopic, clinical and to-
tal Mayo score revealed significantly higher IL-17 in feces in
comparison to the patients with lower endoscopic and clini-
cal scores (p < 0.05), Figure 3A. IL-17 was higher in the
stool of patients with an intense crypt destruction, erosion of
the mucous membranes, architectural changes, neutrophil in-
filtration and eosinophil infiltration (p < 0.05), Figure 3B.

As shown in Figure 4, the UC patients with higher en-
doscopic, clinical and total Mayo score appear to have a
higher fecal level of IL-10, although this difference reached a
statistical significance for endoscopic score only (»p = 0.006).

2

3

Fig. 1 — Mayo 1: mild activity (erythema, decreased vascular pattern, mild friability);
Mayo 2: moderate activity (marked erythema, lack of vascular pattern, friability, erosions);
Mayo 3: severe activity (spontaneous bleeding, large ulcerations).
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characteristics of ulcerative colitis are associated with
higher fecal sST2

We noticed a higher fecal level of sST2 in the patients
with advanced endoscopic, clinical and total Mayo score (p <
0.05), Figure 5A. Further, sST2 was significantly increased
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Fig. 4 — The increased concentration of
IL-10 in feces of patients with the higher
Mayo score. The patients with ulcerative
colitis were divided into two groups,
based on the endoscopic, clinical and
total Mayo score group
I — scores 0-I; group II - scores
I-III. A fecal level of IL-10 was
determined by ELISA. A statistical
significance was tested by the
Mann—Whitney Rank Sum test.

Fig. 5 — Differences in fecal sST2 in the
patients according to the change in the
endoscopic, clinical and histological
scores:

A) The patients with ulcerative colitis
were divided into two groups, based on
the endoscopic, clinical and total Mayo
score, respectively. A fecal level of sST2
was determined by ELISA;
B) The patients with UC were divided
into two groups according to several
histological characteristics, respectively.
A statistical significance was tested by
the Mann-Whitney Rank Sum test;
C) Reciever operating characteristic
(ROC) curves illustrate the specificity
and sensitivity of fecal sST2 comparing
the clinical score and the total Mayo
score.

polL039
oty

o1 N-n
Eosinophil
infiliration

in the patients with a strong crypt destruction, erosion of the
mucous membranes, architectural changes, neutrophil infil-
tration and eosinophil infiltration (p < 0.05), Figure 5B. The
analysis of receiver operating characteristic (ROC) curves of
fecal sST2 for various stages and parameters of UC found
that the sST2 level in feces could predict the disease severity.
The analysis showed that sST2 can be a valuable marker for
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distinguishing the clinical score (sensitivity 77.8%, specific-
ity 66.7%) and the total Mayo score (sensitivity 79.2%,
specificity 61.9%). The optimal cut- off value estimated for
sST?2 that allows the discrimination of stages of UC progres-
sion was 624.0 pg/g.

Fecal sST2 and IL-17 concentrations significantly
correlated with disease severity

The relationship between the fecal sST2/IL-17 and the
clinico-pathological parameters of patients with UC were
summarized in Table 2. The analysis revealed positive corre-
lation between the fecal sST2/IL-17 and parameters and

Table 2

markers of disease severity. There is the moderate positive
correlation between fecal sST2/IL-17 and the endoscopic
score (r = 0.390; p = 0.005/ r = 0.330; p = 0.014), clinical
score (r=0.441; p = 0.002/ r = 0.330; p = 0.016), total Mayo
score (r =0.442; p = 0.004 r = 0.356; p = 0.013), crypt de-
struction (r = 0.267; p = 0.049 r = 0.269; p = 0.047), erosion
of the mucous membranes (r = 0.376; p = 0.006 r = 0.407;
p = 0.003), architectural changes (r = 0.300; p = 0.038
r=0.409; p = 0.003), neutrophil infiltration (r = 0.480;
p=0.001 r=0.411; p = 0.002) and eosinophil infiltration
(r=0.304; p = 0.038 r = 0.305; p = 0.028). Finally, we
found the strong positive correlation between fecal sST2 and
IL-17 (r=10.771; p = 0.001).

Correlation between the fecal level of sST2 and IL-17 and the parameters of disease severity in the patients with
ulcerative colitis

Variables Spearman's rho p value Spearman's tho p value
sST2 IL-17

Endoscopic score 0.390 0.005 0.330 0.014
Clinical score 0.441 0.002 0.330 0.016
Mayo score 0.422 0.004 0.356 0.013
Crypt destruction 0.267 0.049 0.269 0.047
Erosion of the mucous membranes 0.376 0.006 0.407 0.003
Architectural changes 0.300 0.038 0.409 0.003
Neutrophil infiltration 0.430 0.001 0.411 0.002
Eosinophil infiltration 0.304 0.038 0.305 0.028
IL-17 0.771 0.001

Note: A statistical significance was tested by the Spearman correlation coefficient.

Discussion

Recently, studies have pointed on a significance of
measuring biomarkers in feces > *’. These kinds of tests have
a significant promise. In this way, proteins and molecules
produced by intestinal mucosa are measured, which reflects
the intestinal inflammation *’. Recent studies have consid-
ered the potential as well as the diagnostic accuracy of dif-
ferent non-invasive fecal markers in the detection of IBD and
as indicators of the therapy response .

Our results revealed that the levels of all measured
biomarkers in feces reflected the disease activity. A domina-
tion of type 1 response, manifested by a significantly higher
fecal level of TNF-a, was detected in the patients with the
advanced endoscopic score, higher clinical and total Mayo
score and intense cript destruction, erosion of the mucous
membranes, architectural changes, neutrophil and eosinophil
infiltration, respectively. This indicates that TNF-a correlates
with the severity of UC. TNF-a is already established as
master cytokine implicated in the pathogenesis of various in-
flammatory conditions, particularly IBD ***. Its importance
has been confirmed in many studies using anti-TNF antibod-
ies in controlling the disease activity>**'. The main sources
of TNF-q are the activated macrophages and Thl cells*> .
An elevated level of TNF-a in the sera, stool or intestinal tis-
sue were detected in the UC patients** **, while the systemic
values of TNF-a correlate with the clinical activity of UC .

Current publications indicate that the type 17 immune
response also play an important role in the biology of
UC?*"*. The type 17 response is mediated mainly by IL-17,
produced by the Th-17 cells and CD8'T cells, during chronic
inflammation *. Our data revealed a significantly increased
fecal level of IL-17 in the patients with more severe stage of
UC (the advanced endoscopic and clinical score and histo-
logical grade). We also obtained the positive correlation be-
tween fecal IL-17 and disease severity (the advanced endo-
scopic score, higher clinical and total Mayo score). More-
over, the fecal level of IL-17 is in a positive correlation with
histologically advanced and more severe disease (intense
cript destruction, erosion of the mucous membranes, archi-
tectural changes, neutrophil and eosinophil infiltration, re-
spectively). Although many studies support the pro-
inflammatory role of IL-17 in the genesis and progression of
UC*™*, some demonstrated a protective role of IL-17 in
IBD *'. IL-17 can mediate a protective function in an ex-
perimental model of UC **. In humans, recent publications
showed that the IL-17 levels were increased in the UC pa-
tients, and correlated with the disease severity > % *- %,

Interleukin 10 is one of the most important anti-
inflammatory cytokines known to suppress an inflammation
in mucosa ™. It is produced mainly by the macrophages, den-
dritic cells, Th2 and Treg cells”. We found the significant
increment of IL-10 in feces of patients with the advanced en-
doscopic score, and this trend was detected in the patients
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with the higher clinical and total Mayo score (did not reach
statistical significance). Based on our results, we believe that
the relatively enhanced fecal level of IL-10 in the patients
with severe UC is a way to compensate for an intense in-
flammation and the enhanced type 1 and type 17 immune re-
sponse.

Interleukin 33 presents the alarmin and cytokine that
plays a role in the polarization of immune response toward
type 2*. Soluble ST2 is a decoy receptor for IL-33 **. The
increased systemic values of sST2 were detected in the pa-
tients with the chronic inflammatory diseases *”* and corre-
late with the disease severity *. The serum sST2 is proposed
as a potential biomarker of the UC activity *. Our goal was
to determinate whether fecal sST2 correlated with the sever-
ity of UC. We demonstrated, for the first time, a significantly
increased fecal level of sST2 in the patients with more severe
stage of UC (higher endoscopic, clinical and total Mayo
score, respectively). Moreover, fecal sST2 was significantly
increased in the patients with the intense cript destruction,
erosion of the mucous membranes, architectural changes,
neutrophil and eosinophil infiltration, respectively. Also, it
was demonstrated that fecal sST2 correlated closely with the
endoscopic, clinical and total Mayo score as well as with the
histopathological parameters of affected tissue, and might be
used to evaluate the severity of UC. This observation is in
line with previous reports indicating a direct association be-
tween the systemic sST2 and endoscopic score of UC as well
as the histopathological stage **. To our knowledge, this is
the first study revealing direct association between fecal
sST2 and the degree of endoscopic, clinical and histopa-
thological activity of UC. Further in this study, we envisaged
the possible role of fecal sST2 as a biomarker in preceding
the disease severity and progression. The analysis of the
ROC curves of sST2 and the disease parameters revealed
that sST2 could predict the advanced endoscopic and clinical
score, at good sensitivity and specificity. According to our
findings, fecal sST2 could be a valuable marker for the UC
severity and activity. The best cut-off point for the sST2
concentration was obtained at a threshold of 624.0 pg/g, pre-
dicting the active disease.

Another novel finding in this study was a strong posi-
tive correlation between IL-17 and sST2 in feces of the UC
patients. Both biomarkers correlated closely with the pa-
rameters of disease severity. Little is known about the IL-
17/sST2 relation. Recent studies of inflammatory diseases,
demonstrate that 1L-33 suppresses the type 17 immune re-
sponse and subsequent production of IL-17°"°'. Taken to-
gether, the enhanced local values of sST2 can neutralize and
reduce concentration of present IL-33 and thus suppress the
IL-33 inhibition of IL-17.

Conclusion

The increased local values of sST2, reflected trough
higher fecal concentration, in the UC patients with the higher
endoscopic, clinical and total Mayo score, as well as the his-
topathological parameters of affected tissue may be consid-
ered as a sign of the disease progression and, consequently,
of a poor prognosis for the patients. An increment of sST2
may facilitate the IL-17 production, via the IL-33 reduction,
implicating immunomodulatory role of sST2 in enhancing
the ongoing proinflammatory processes. Furthermore, the fe-
cal values of sST2 can be used as a valuable marker for the
UC severity. These observations support the possible role of
fecal sST2 as an activity marker of UC and its potential use
as a therapeutic target.
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Abstract

Background/Aim. The Headache Under-Response to
Treatment (HURT) questionnaire and the Migraine Disabil-
ity Assessment Test (MIDAS), which are intended for as-
sessing the headache-related disability, impact (MIDAS) and
management (HURT), were not yet translated to Serbian
and validated in the population of Serbia. The aim of this
study was to translate the HURT and MIDAS from English
to Serbian, to make necessary cultural adaptations and to
test their psychometric properties in a sample of outpatients
with the headache. Methods. The HURT and MIDAS
questionnaires were translated and adapted according to the
internationally accepted guidelines, and then tested on a
sample of Serbian patients with various headache types. In-
ternal consistency was checked through the calculation of
Cronbach’s alpha for the questionnaires, and by correlation
of each question with the corrected total score. The crite-
rion validity of the translation was tested by correlating
scores of individual items, domains and whole questionnaire
with the headache characteristics (severity, duration, fre-
quency), and convergent validity was tested by correlating
the abovementioned scores with results of an instrument

Apstrakt

Uvod/Cilj. Nedovoljan efekat terapije na glavobolju
(HURT) i Test procene nesposobnosti usled migrene (MI-
DAS), upitnici namenjeni proceni nesposobnosti kod
bolesnika sa glavoboljom, nisu do sada bili prevedeni na
stpski jezik, niti je ispitana njihova punovaznost u srpskoj
populaciji. Cilj ovog rada bio je da se prevedu HURT i MI-
DAS upitnici sa engleskog na srpski jezik, da se ucine neo-

for measurement of headache-related quality of life. Re-
sults. There were 171 (79.2%) females and 45 (20.8%) male
study participants. The mean age of the patients was 42.3
years, (standard deviation — SD 13.35; range 18-75); 27
(12.5%) suffered from a migraine and 189 (87.5%) from the
episodic tension-type headache (T'TH). The Setbian translation
of HURT and MIDAS questionneires showed excellent inter-
nal consistency, with high values of the Cronbach’s alpha:
0.764 and 0.731, respectively. The validity of the instruments in
all aspects (criterion, convergent and discriminant validity) was
also excellent for the whole sample and for the subgroup of pa-
tients with TTH, while the results for the patients with the mi-
graine were less favorable. The factor analysis suggested the ex-
istence of one domain of MIDAS and two domains of HURT
questionneires. Conclusion. The Serbian translations of
HURT and MIDAS could be used as the reliable and valid spe-
cific instruments for measuring a headache-related disability,
impact (MIDAS) and management (HURT) in the patients
with TTH and probably in the patients with the migraine.

Key words:
headache; migraine disorders; analgesics; treatment
outcome; serbia; translating; surveys and questionnaires.

phodna kulturoloska prilagodavanja i da se ispitaju psiho-
metrijska svojstva prevoda na grupi vanbolnickih bolesnika
se glavoboljom. Metode. HURT i MIDAS su prevedeni na
stpski jezik i prilagodeni prema medunarodno prihvac¢enim
vodi¢ima, zatim ispitani na uzorku bolesnika iz Srbije sa
razlicitim tipovima glavobolje. Unutrasnja konzistencija je
bila ispitana kroz izracunavanja Kronbahovog koeficijenta
alfa za upitnike kao celine, kao i korelacije svakog od pitanja
iz upitnika sa ukupnim skorom bez tog pitanja (korigovani
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ukupni skor). Punovaznost prevoda upitnika prema odre-
denim kriterijumima je bila ispitana kroz izracunavanje ko-
relacije skorova za pojedina pitanja, domenu upitnika i upit-
nike kao celine sa karakteristikama glavobolje kod bolesnika
(tezina, trajanje, ucestalost), kao i sa rezultatima upitnika za
merenje kvaliteta zivota kod bolesnika sa glavoboljom (kon-
vergentna punovaznost). Rezultati. U studiji su bili
ukljuceni 171 (79,2%) zena i 45 (20,8%) muskaraca. Prosec-
na starost bolesnika je bila 42,3 godine, (standardna devija-
cija — SD 13,35; opseg 18-75); 27 (12,5%) bolesnika je imalo
migrenu i 189 (87,5%) povremene tenzione glavobolje.
Prevodi HURT MIDAS upitnika na srpski jezik su pokazali
odli¢nu unutrasnju konzistenciju, sa visokim vrednostima
Kronbah alfa: 0,764 i 0,731. Punovaznost ovih upitnika u
svim pogledima (prema kriterijumima, konvergentna i dis-

kriminatorna) je bila, takode, odli¢na za citav uzorak grupe
bolesnika sa tenzionom glavoboljom, dok su rezultati kod
bolesnika sa migrenom bili manje povoljni. Faktorska
analiza je pokazala da MIDAS upitnik ima jedan domen, a
HURT dva domena. Zaklju¢ak. Prevodi HURT i MIDAS
upitnika na srpski jezik se mogu koristiti kao pouzdani i
punovazni specifi¢ni instrumenti i za merenje nesposobno-
sti izazvane glavoboljom (MIDAS) i uticaja terapije
(HURT), pre svega kod bolesnika sa tenzionom glavobo-
ljom i verovatno kod bolesnika sa migrenom.

Kljucne reci:
glavobolja; migrena; analgetici; leCenje, ishod; stbija;
prevodenje; ankete i upitnici.

Introduction

High prevalence of headache was recorded in almost
all age groups all over the world. Within the adult
population, one-year prevalence of migraine is 10%—18%,
and that of tension-type headache (TTH) 31%-90% '. A
headache is also frequently encountered among children:
the mean prevalence of headache in children and
adolescents from 32 countries was reported to be 54.4% for
any kind of headache and 9.1% for the migraine > °. A
headache is causing a significant disability in the patients,
which is further translated to job absenteeism, social
withdrawal, decreased quality of life and disturbed family
relations. When treating a patient with a headache, the
physicians should be interested not only in the decrease of
pain, but also in the withdrawal of disability and return of
the patient to his/her normal life *.

When treating a patient with a headache, in order to
prescribe a suitable therapy we need to know the extent of
disability caused by the disorder and whether it was appro-
priately managed. Beside several specific instruments for
measuring quality of life in the patients with the migraine
and other headache types with excellent psychometric prop-
erties, like Comprehensive Headache-related Quality of Life
Questionnaire (CHQQ) >/, there are also the validated short
and simple instruments for measuring disability, the Mi-
graine Disability Assessment Test (MIDAS) for the patients
with the migraine * and evaluating both disability and re-
sponse to treatment, the Headache Under-Response to
Treatment (HURT) questionneires for all headache types °.
Currently, there are no available Serbian translations with
trans-cultural adaptations of instruments measuring a head-
ache-related disability and response to treatment, so clini-
cians in Serbia use only basic clinical tools when managing
the patients with the headache .

In response to the current needs, the aim of our study
was to translate the HURT questionnaire and the MIDAS
from English to Serbian, to make necessary cultural adapta-
tions and to test their psychometric properties in a sample of
outpatients with a headache.
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Methods
Patients

The study included outpatients of primary care Health
Center in Kragujevac, Serbia, who consecutively visited their
general practitioners from February to June 2015, with a
headache as the main complaint and who had either diagnosis of
migraine with and without aura (episodic type; The
Intenational Classification of Headache Disorders-2nd —
ICHD-II codes 1.1 and 1.2) or a TTH (episodic type; ICHD-
Ilcodes 2.1-2.2) ''. The patients with the following diagnoses
were excluded from the study: rare adult migraine subtypes,
probable migraine, probable tension-type headache, analgesic
abuse, moderate to severe liver or kidney failure, untreated
hypertension, refractive disorders and chronic pain syndromes.

The study was approved by the Ethics Committee of the
Health Center in Kragujevac, Serbia, where the study took place.

Translation and cultural adaptation of the original
MIDAS and HURT questionnaires

The translation and cultural adaptation of the MIDAS and
the HURT questionnaires were made according to the Interna-
tional Society for Pharmacoeconomics and Outcomes Research
(ISPOR) guidelines °. The permission for the translation and
cultural adaptation was obtained from Professor Walter F. Stew-
art (the Johns Hopkins School of Public Health, Baltimore) for
MIDAS and from Professor Timothy J. Steiner (the Department
of Neuroscience, the Norwegian University of Science and
Technology, Trondheim) for HURT. The original question-
naires were at first translated to Serbian by Radica Zivkovi¢
Zari¢ and Slobodan Jankovi¢, working independently. The
translations were then harmonized to one Serbian version at the
meeting of the study investigators. The harmonized Serbian ver-
native English speaker, born in Australia. When translating back
to English, he was not aware of the original English versions of
the MIDAS and the HURT questionnaiers. The back-translation
to English was then compared with the original English versions
by the study investigators, and at a separate meeting the final
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Serbian versions of the MIDAS and HURT questionnaiers were
agreed on. The final translations of the MIDAS and the HURT to
Serbian were then probed on 9 patients with a headache (at the
Health Center in Kragujevac, Serbia) for clarity and comprehension.
Only a few minor changes were made after the pilot test, and then
final Serbian versions were used for the psychometric testing.

Data recording

The patients completed the Serbian versions of CHQQ,
HURT and MIDAS questionnaires by themselves in the
Health Center, after their visit to the general practitioners,
who administered the questionnaires. The general practitio-
ners noted the clinical characteristics of the patients during
the visit, using a checklist prepared by the study investiga-
tors. The patients rated severity of their headaches on a vis-
ual analogue scale (VAS; 0-100 mm). Exact diagnosis of the
headache type had been previously made by the neurologists
from the Clinical Center Kragujevac. The patients were not
tested for anxiety, or depression.

Satistics

The responses to the questions from the MIDAS were
not transformed, while the answers to questions from the
HURT questionnaires were rated from 1 to 5; the total scores
for both questionnaires were obtained by summation. The
reliability of the Serbian versions of the MIDAS and the
HURT questionnaires was tested by measuring the internal
consistency through calculation of the Cronbach’s alpha. The
Cronbach’s alpha was calculated both for the instruments
and their dimensions. The criterion validity of the Serbian
versions of the MIDAS and the HURT questionnaires was
tested by correlating the patient’s headache characteristics
with the individual items, dimensions and total score of the
questionnaires. The convergent validity was assessed through
correlating (Spearman’s rank correlation) the individual
items, dimensions and total scores with the total score of the
CHQQ instrument and with each other. The discriminative
validity was tested by comparing the results of the Serbian
versions of the MIDAS and the HURT questionnaires in the
two study groups, the patients with the migraine and tension-
type headache, using the Mann—Whitney test.

The confirmatory factorial analysis of the Serbian
translations of the MIDAS and the HURT questionnaires was
made by the principal components method . First, the suit-
ability of the questionnaires and the sample for the factorial
analysis was tested by the Kaiser-Meyer-Olkin measure of
sampling adequacy and by the Bartlett's test of sphericity.
Then, the factors were extracted at first without rotation, un-
der the condition that Eigen values had to be greater than 1,
and using the Scree-plot (the extracted factors were above
the “elbow” of the graph). Second, the referent axes were
rotated by orthogonal Varimax method, and another extrac-
tion of the factors was made, using the same criteria as for
the un-rotated solution. The extracted factors were then
compared with the dimensions of the original MIDAS and
HURT questionnaires, and named accordingly.

All calculations in this study were performed by the
SPSS software, version 18. The level of significance was set
at p<0.05.

Results
Completing the questionnaires

There were 216 patients who completed the question-
naires. The average time spent for filling-in the question-
naires was less than 25 minutes, and there were no com-
plaints from the patients’ side. The questionnaires were
completely filled, so the answers of all 216 patients were
used for the statistical calculations.

Patient characteristics

There were 171 (79.2%) female and 45 (20.8%) male
patients, all of Caucasian origin. The mean age was 42.3
years, [standard deviation (SD) 13.35; range 18-75]. As to
the occupation, 168 (78.2%) patients were employed, 21
(9.7%) were unemployed, 15 were retired (6.9%) and 11
(5.1%) were students.

Among the study patients 27 (12.5%) had a migraine
and 189 (87.5%) an episodic TTH. The headache attack fre-
quency was higher in the patients with the migraine (mean
11.9 attacks in 3 months, SD 9.2, versus 9.8 in 3 months, SD
14.2; p> 0.05), as well as the pain intensity (mean 7.9 points
on a scale from 1 to 10, SD 1.7 in the migraineurs, versus 5.5
points, SD 2.2 in the TTH patients; p < 0.01) and the dura-
tion of attack (mean 619.6 minutes, SD 1002.6 minutes in
the migraineurs, versus 281.7 minutes, SD 524.3 minutes in
the TTH patients; p < 0.01). The distribution of sexes was
similar among the patients with the migraine and among
those with the TTH (2:25 versus 43:146; the Fisher’s exact
test; p=0.078). Three patients with TTH reported depression
as a concomitant condition.

Reliability

For testing the reliability the first 5 questions of MIDAS
and the first 6 questions of the HURT questionnaire were taken
into account (the seventh question of HURT questionnaire is
measuring fear from the adverse drug effects and it did not
significantly correlate with both other questions individually and
with the corrected total score of the HURT — the data available
on request). The reliability of the MIDAS and the HURT taking
the whole study sample was very good: the Cronbach’s alpha
was 0.764 for the HURT and 0.731 for the MIDAS; when tested
on the patients with the tension headache only, the Cronbach’s
alpha was 0.727 for the MIDAS and 0.821 for the HURT. The
same parameter was 0.709 for the MIDAS in the group of
patients with the migraine, and 0.484 for the HURT. The first
dimension of the HURT questionnaire (disability) also showed
the satisfactory reliability both in the whole study sample and in
the diagnostic subgroups, while the second dimension worked
well in the TTH group (Table 1).

Zivkovié Zarié R, et al. Vojnosanit Pregl 2019; 76(11): 1162-1168.
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Table 1

Internal consistency of the questionnaires and their dimensions (Cronbach’s alpha values)

Item or score Whole study sample Patients with TTH Patients with migraine

MIDAS HURT MIDAS HURT MIDAS HURT
Total score 0.731 0.764 0.727 0.821 0.709 0.484
Disability dimension N/A* 0.892 N/A 0.884 N/A 0.937
Treatment response dimension N/A 0.491 N/A 0.732 N/A 0.028

*Not applicable, because MIDAS has only one dimension.

MIDAS - Migraine Disability Assessment Test; HURT - Headache Under-Response to Treatment questionnaire;

TTH - tension-type headache.

Table 2

Testing criterion validity: the correlations between the items, dimensions and total score of the instrument with the
clinical characteristics

Frequency of

Headache severity Mean attack Disease length

Item or score Group hte}?:?;;e;iiﬁis(;n (VAS) length (minutes) (years)

MIDAS
Job absenteeism ALL 0.279 0.279 0.086 -0.022
Productivity loss at job ALL 0.323 0.316 0.091 0.097
Incapable of housekeeping ALL 0.520 0.353 0.144 0.164
Productivity loss at home ALL 0.545 0.359 0.232 0.102
Avoiding social interaction ALL 0.517 0.453 0.246 0.109
Total score MIDAS ALL 0.642 0.490 0.255 0.171

TTH 0.624 0.470 0.221 0.136
Migraine 0.481 0.108 0.259 -0.088

HURT
Headache frequency ALL 0.739 0.421 0.164 0.062
Productivity loss ALL 0.663 0.395 0.215 0.150
Avoiding social interaction ALL 0.636 0.492 0.197 0.181
Taking analgesic ALL 0.600 0.464 0.285 0.130
Efficacy of analgesic ALL 0.256 0.330 0.232 0.026
Control of headache ALL 0.320 0.329 0.237 0.084
Disability dimension ALL 0.784 0.519 0.255 0.150
Treatment response ALL 0.333 0.365 0.257 -0.062
dimension
Total score HURT ALL 0.704 0.530 0.292 0.070

TTH 0.688 0.532 0.247 0.026
Migraine 0.624 0.167 0.326 -0.157

*ALL — whole sample; TTH — subgroup of patients with tension-type headache; Migraine — subgroup of patients with
migraine; MIDAS — Migraine Disability Assessment Test; HURT — Headache Under-Response to Treatment questionnaire.
Values of Spearman’s correlation coefficients given in bold are significant (p < 0.05).

Validity

The criterion validity: When taking the whole sample,
five items from the MIDAS and 6 items from the HURT, the
total scores of both questionnaires, and the scores of disabil-
ity and treatment response dimensions of the HURT were
significantly and positively correlated with the headache fre-
quency and headache severity. It was similar with the mean
attack length, with the exception of the items 1 and 2 of the
MIDAS (job absenteeism and productivity loss at job) where
the correlation was not significant. On the other hand, the
disease length correlated only with the total score of the MI-
DAS, the item “incapable of housekeeping” from the MI-
DAS, disability dimension of the HURT questionnaires and
with two items from the HURT: “productivity loss” and
“avoiding social interaction”. The results were similar in the
subgroup of patients with the tension-type headache. How-
ever, in the subgroup of patients with the migraine, the total
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scores of the MIDAS and the HURT questionnaires corre-
lated positively and significantly only with the headache fre-
quency (Table 2).

The convergent validity: the MIDAS and the HURT in-
struments showed excellent convergent validity for the
whole sample and for the subgroup of patients with the ten-
sion-type headache (Table 3). All items, the total scores of
the MIDAS and the HURT questionnaires and the scores of
the HURT’s dimensions correlated negatively and signifi-
cantly (with high correlation coefficients) with the CHQQ
score. All items, the total score of the HURT and the scores
of HURT’s dimensions correlated positively and signifi-
cantly with the MIDAS score, and vice versa. The results
were somewhat less favorable for the subgroup of patients
with the migraine, where the score for the MIDAS did not
correlate with the CHQQ score (Table 3).

The discriminative validity: The comparison of head-
ache-related disability and treatment response as measured
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by the MIDAS and the HURT questionnaires among two  nificant for the 3 of 5 MIDAS items, the 3 the of 6 HURT
subgroups (migraine and TTH) showed the higher scores in  items, for the whole questionnaires and for each of the two
the group of patients with migraine. The difference was sig- HURT’s dimensions (Table 4).

Table 3
Testing convergent validity: the correlations between the items, dimensions and total score of the HURT,
MIDAS and CHQQ

Item or score Group MIDAS HURT CHQQ

MIDAS
Job absenteeism ALL 1.00 0.392 -0.309
Productivity loss at job ALL 1.00 0.403 -0.364
Incapable of housekeeping ALL 1.00 0.508 -0.582
Productivity loss at home ALL 1.00 0.587 -0.582
Avoiding social interaction ALL 1.00 0.593 -0.573
Total score MIDAS ALL 1.00 0.697 -0.690
TTH 1.00 0.666 -0.692
Migraine 1.00 0.632 -0.211

HURT

Headache frequency ALL 0.581 1.00 -0.486
Productivity loss ALL 0.665 1.00 -0.603
Avoiding social interaction ALL 0.651 1.00 -0.640
Taking analgesic ALL 0.590 1.00 -0.530
Efficacy of analgesic ALL 0.382 1.00 -0.389
Control of headache ALL 0.355 1.00 -0.400
Disability dimension ALL 0.721 1.00 -0.660
Treatment response dimension ALL 0.403 1.00 -0.444
Total score HURT ALL 0.697 1.00 -0.672
TTH 0.666 1.00 -0.675
Migraine 0.632 1.00 -0.396

*ALL — whole sample; TTH — subgroup of patients with a tension-type headache; Migraine — subgroup of patients with a
migraine;; MIDAS - Migraine Disability Assessment Test; HURT - Headache Under-Response to Treatment;
CHQQ - Comprehensive Headache-related Quality of Life Questionnaire.

The values of Spearman’s correlation coefficients given in bold are significant (p < 0.05)

Table 4
Discriminative validity: scores for the individual items, dimensions and whole MIDAS and HURT questionnaires
in the tension-type headache group versus the migraine group

Item or score TTH (mean + SD) Migraine (mean + SD) p*

MIDAS
Job absenteeism 1.16 +3.42 2.96 +4.90 0.008
Productivity loss at job 3.12+8.14 424+421 0.017
Incapable of housekeeping 3.63 +£5.28 5.00 +5.63 0.185
Productivity loss at home 4.09+6.13 5.60+5.76 0.094
Avoiding social interaction 2.03+3.62 5.56 £4.81 0.000
Total score MIDAS 13.88+19.16 23.12+£17.47 0.001

HURT
Headache frequency 2.59+0.98 2.93+0.73 0.037
Productivity loss 2.25+0.97 2.63+0.88 0.065
Avoiding social interaction 2.19+£0.90 2.59+0.89 0.015
Taking analgesic 2.36 £1.00 2.70 £ 0.95 0.055
Efficacy of analgesic 2.18+1.03 3.63+£3.86 0.001
Control of headache 2.59+1.12 3.11+1.37 0.050
Disability dimension 9.50 +3.33 10.85+£3.18 0.023
Treatment response dimension 4.77 £2.00 6.74 +4.11 0.003
Total score HURT 14.29 + 4.44 17.59 £5.75 0.002

*TTH - subgroup of patients with the tension-type headache; MIDAS — Migraine Disability Assessment Test;
HURT - Headache Under-Response to Treatment questionnaire; SD — standard deviation.
*Mann-Whitney tests; significant differences (p < 0.05) are marked in bold.
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Dimensions of the questionnaire

In order to check whether dimensions of the question-
naires defined in the English versions corresponded to the
dimensions (factors) in Serbian versions, we performed the
confirmatory factor analysis of the whole sample. For the
MIDAS questionnaire the Kaiser-Meyer-Olkin Measure of
Sampling Adequacy was 0.669 and the Bartlett's Test of
Sphericity was highly significant (p = 0.000).

Only one factor was extracted, explaining 51.3% of va-
riability. For the HURT questionnaire the Kaiser-Meyer-
Olkin Measure of Sampling Adequacy was 0.812 and the
Bartlett's Test of Sphericity was highly significant (p =
0.000). After orthogonal Varimax rotation, 2 factors were ex-
tracted: the first explaining 49.6% of variance and the second
explaining 23.4%. The first factor consisted of items 1-4,
and it explained the headache-related disability. The second
factor consisted of items 5 and 6, explaining the treatment
response.

Discussion

The Serbian translations of the MIDAS and the HURT
questionnaires showed a satisfactory internal consistency as
whole scales (the first 5 questions of the MIDAS and the first
6 questions of the HURT) when tested of the whole sample
and on the subgroup of patients with TTH. The Disability
dimension of the HURT questionnaires was also highly con-
sistent, while the Treatment response dimension did not
work well in the whole sample. The validity of the instru-
ments in all aspects (criterion, convergent and discriminant
validity) was also satisfactory when whole sample and the
subgroup of patients with TTH were analyzed; only the items
1 (job absenteeism) and 2 (productivity loss at job) of the
MIDAS questionnaires did not correlate with the attack
length, which could be explained by social differences. The
majority of patients in Serbia work in still un-reformed pub-
lic sector for minimal wages, where the productivity is not an
issue, therefore they were not familiar with this aspect of
loss '*. This was probably the reason why these two items
did not correlate with the attack lenght well, and why their
impact on the disability estimate was small.

While the MIDAS questionnaire showed good internal
consistency in the subgroup of patients with the migraine, the
HURT one did not perform well, but this was not the conse-
quence of inherent weakness of the HURT. First of all, the
MIDAS questionnaire was originally constructed for meas-
uring a headache-related disability only in the migreneurs *,
and second, probably the small number of patients with the
migraine (only 27) precluded the true estimate of the
HURT’s potential in this category of headache. The disabil-
ity domain of the HURT questionnaire showed an excellent
internal consistency in the migreneurs with the Cronbach’s
alpha of 0.937, what would likely happen if the testing was
conducted on a larger sample of patients with the migraine.

When compared to the original English version ', the
Serbian translation of the HURT questionnaire is not inferior
(alpha of the original is 0.85) and performs similarly on pri-
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mary care patients as the Arabian translation (alpha 0.74) '°.
The Serbian translation of the MIDAS questionnaire also has
somewhat lower internal consistency than the English origi-
nal (0.73 vs. 0.84) 7. However, the criterion validity of both
instruments was good and the convergent validity was im-
pressive in the whole Serbian sample, since i the inverse cor-
relation with the CHQQ was mostly higher than 0.5, as well
as the direct correlation between the MIDAS and the HURT
themselves. The discriminant validity was good except for
the questions about the productivity loss, which again shows
that the full meaning of the term “productivity” is not yet
clear to the majority of Serbian patients (as a matter of fact,
this English term was just taken into Serbian language, since
there was no appropriate Serbian word). Overall, the Serbian
translations of the MIDAS and the HURT instruments could
be considered as reliable and valid measurement of head-
ache-related disability and treatment response in the patients
with TTH, and probably with the migraine.

The original HURT questionnaire has two dimensions
(disability and treatment efficacy) °, while dimensions of the
MIDAS questionnaire were not reported *. The factor analy-
sis of the Serbian translation of the HURT questionnaire con-
firmed the same two dimensions, with the same distribution
of items among the dimensions as in the original. On the oth-
er hand, the factor analysis of the MIDAS questionnaire
found only one factor (dimension). This was additional con-
firmation of usefulness of Serbian translations of the two in-
struments.

The main limitation of this study was the small propor-
tion of patients with migraine in the study sample, which
precluded gathering a complete picture about the HURT and
MIDAS performance in the patients with migraine. This li-
mitation was caused by the site where the study was per-
formed — the primary healthcare facility — which reflects the
higher prevalence of TTH than that of migraine in the gen-

eral population " '*.

Conclusion

In conclusion, the Serbian translations of the MIDAS
and the HURT questionnaire appear to be reliable and valid
specific instruments for measuring the headache-related dis-
ability and impact (MIDAS) and disability, impact and man-
agement (HURT) in the patients with TTH and probably in
the patients with migraine. Further studies are necessary to
confirm the usefulness of this instrument in the Serbian pa-
tients suffering from migraine, and to explore its suitability
for other types of headache.
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Abstract

Background/Aim. Some professions ate somewhat more
exposed to stress and have been the subject of research for
a long time, and research of occupational stress among em-
ployees at workplaces with a special health risk is of a spe-
cial significance. That is the case with miners. The aim of
the study was an assessment of the relation between the so-
ciodemographic variables and interpersonal sources of
stress at work among miners. Methods. The study was de-
signed as a cross-sectional study and covered 170 respon-
dents, classified into two groups: a study group comprised
of miners (n = 142) and a control group (n = 28) comprised
of administrative workers. The research was conducted at
the Occupational Medicine Service of the Health Center
Zvecan and at the Institute of Occupational Medicine in
Nis. The questionnaire on the basic sociodemogtraphic indi-
cators of respondents, the Intrapersonal and Interpersonal
Related Stressors Questionnaire (IRS), the Work Ability In-
dex Questionnaire (WAI), the General Health Question-
naire (GHQ), the Copenhagen Burnout Inventory (CBI)
and the Questionnaire on the stressors were used in this re-
search. Results. Statistically, the miners consumed alcohol
significantly more than the respondents from the control
group (68.30% vs. 25.00%; p < 0.001). Relative to age, there
was a statistically significant difference in the subscales: de-
mands (p = 0.037), control (p = 0.010), relations (p = 0.009)
and change (p = 0.008). The control score values increased

Apstrakt

Uvod/Cilj. Neke profesije su nesto vise izlozene stresu i
ve¢ duze vreme su predmet istrazivanja, a poseban znacaj
ima istrazivanje profesionalnog stresa kod zaposlenih na
radnim mestima sa posebnim rizikom po zdravlje, sto je slu-
¢aj sa rudarima. Cilj rada bio je procena odnosa sociode-
mografskih varijabli i interpersonalnih izvora stresa na radu

with age. The relations values were highest among the old-
est respondents. The values of change decreased with age.
Relative to exposed years of service (ERS), there was a sta-
tistically significant difference in the subscale relations; the
miners with ERS longer than 15 years had a statistically sig-
nificantly higher relations score (p = 0.003). The values of
subscales control (p < 0.001), manager support (p = 0.010),
relations (p < 0.001) and work role (p < 0.001) were statisti-
cally significantly lower among the miners compared to the
control group. The wvalues of subscales peer support
(p = 0.002) and change (p < 0.001) were statistically signifi-
cantly higher among the miners compared to the control
group. Conclusion. The results indicate the correlation of
sociodemographic variables with interpersonal sources of
stress at work among the miners. The following prevention
measures are proposed: adequate professional orientation,
professional selection, professional adaptation, organizational
measures, progressive development of knowledge and skills,
development of good interpersonal relationships, strengthening
the family-organization-company relation, relaxation techniques
at the workplace, stress control, application of physiological
techniques, application of cognitive techniques.

Key words:

miners; sociological factors; interpersonal relations;
stress, psychologicalj; risk factors; occupational
exposure; surveys and questionaires.

kod rudara. Metode. Istrazivanje je dizajnirano kao studija
preseka i njime je obuhvaéeno 170 ispitanika, svrstanih u
dve grupe: ispitivana grupa, koju su ¢inili rudari (n = 142) i
kontrolna grupa (n = 28) koju ¢inili adminstrativni radnici.
Istrazivanje je sprovedeno u Domu zdravlja Zvecan, u Sluz-
bi medicine rada u Zvecanu i u Institutu za medicinu rada u
Nisu. U istrazivanju su koris¢eni: Upitnik o osnovnim soci-
odemografskim pokazateljima ispitanika, Upitnik o interper-

Cortespondence to: Ljiljana Kuli¢, University of Pristina/Kosovska Mitrovica, Faculty of Medicine, Kosovska Mitrovica, Serbia, Ul Bla-
goja Parovica 102V, 11 000 Beograd, Serbia. E-mail. ljiljana.kulic@yahoo.com



Page 1170

VOIJNOSANITETSKI PREGLED

Vol. 76, No 11

sonalnim i intrapersonalnim stresorima, Upitnik indeksa
radne sposobnosti, Upitnik opsteg zdravlja, Copenhagen Bur-
nont Inventory 1 Upitnik o stresorima. Rezultati. Rudari su
statisticki znacajno ces¢e konzumirali alkohol u odnosu na
ispitanike kontrolne grupe (68,30% vs. 25,00%; p < 0,001).
U odnosu na starosne grupe postojala je statisticki znacajna
razlika u supskalama: zahtevi (p =0,037), kontrola
(» = 0,010), relacija (p = 0,009) i promena (p = 0,008). Vre-
dnosti skora kontrola rasle su sa staros¢u. Vrednosti skora
relacije bila je najveéi kod najstarijih ispitanika. Vrednosti
skora promena opadale su sa starosti. U odnosu na efekti-
van radni staz (ERS) postojala je statisticki znacajna razlika
u supskali relacije; rudari sa ERS duzim od 15 godina imali
su statisticki znacajno vedi skor relacije (p = 0,003). Vredno-
sti supskala kontrola (p <0,001), podrska rukovodioca
(p = 0,010), relacije (p < 0,001) i radna uloga (p < 0,001) sta-
tisticki je bila znacajno manja kod rudara u odnosu na kon-

trolnu grupu. Vrednosti supskala podrska kolega (p = 0,002)
i promene (p < 0,001) statisticki vila je znacajno vecéa kod
rudara u odnosu na kontrolnu grupu. Zaklju¢ak. Rezultati
ukazuju na povezanost pojedinih sociodemografskih varija-
bli sa interpersonalnim izvorima stresa na radu kod rudara.
Predlazu se sledece mere prevencije: adekvatna profesional-
na orijentacija, profesionalna selekcija, profesionalna adap-
tacija, organizacione mere, postepeno razvijanje znanja i
sposobnosti, razvijanje dobrih meduljudskih odnosa, jac¢anje
veza porodica-organizacija-preduzece, tehnike relaksacije na
radnom mestu, kontrola stresa, primena fizioloskih tehnika,
primena saznajnih tehnika.

Kljucne reci:

rudari; socijalni faktori; meduljudski odnosij stres,
psihicki; faktori rizika; profesionalna izloZenost; ankete
i upitnici.

Introduction

Studies oriented at identifying dangers and risks at the work-
place and working environment which can cause injury at work
and/or occupational disease are always actual. These studies must
be continuous, because some dangers are not known enough, work-
place hazards change and new ones appear. One of the most serious
workplace dangers is stress. Some professions are somewhat more
exposed to stress and for a long time they are the subject of research,
such as managers, pilots, flight controllers, rescuers, journalists, ac-
tors, miners, construction workers, health workers, etc. The study of
occupational stress among employees at workplaces with a special
health risk is of great importance, which is the case with miners .
According to the European Agency for Safety and Health at Work
(EU-OSHA) study, workplace stress is present in almost every third
employee in the European Union (EU). Stress at work in the EU in-
cludes 28% of employees, or 41.2 million people. The result of oc-
cupational stress is 50%-60% of all lost working days, but also
about 5 million accidents at work and a loss of at least 20 billion eu-
ros per year. In the EU, 12 million people complained that they
were offended by management staff (8%); 6 million (4%) com-
plained of physical violence, and 3 million (2%) of sexual abuse *°.

The aim of this study was to examine the connection of
the Interpersonal Relationship Scale (IRS) subscales with
other examined scores, which follow the types of stressors,
impact of stress at work on the general health condition of
miners, occupational burnout and their working ability
through appropriate tests, and to evaluate the correlation of
sociodemographic variables and interpersonal sources of
stress at work at miners.

Methods

The study covered 170 respondents. There were two
groups of respondents: the tested group (n = 142), consisting
of miners, and the control group (n = 28), consisting of ad-
ministrative staff of the company that deals with the install-
ing of quality standards. Unlike miners, administrative work-
ers do not have contact with risks and they work a steady job

without stress. The research was designed as a cross-sec-
tional study. The criteria for inclusion in the study were: for
the tested group — the Trepéa Mines miners who come to the
periodical control examinations at the Occupational Medi-
cine Service of the Health Center Zvecéan, and for the control
group — administrative workers who come to the examina-
tions at the Institute of Occupational Medicine in Ni§. The
oral consent of participating in the research obtained from all
respondents. The respondents who refused to participate
were excluded from the study. After giving the consent to
participate in the study, the respondents were explained the
goals and purpose of the research. After the questionnaire
was distributed and a brief explanation was given, the re-
spondents filled in the questionnaire themselves, or with the
help of a nurse, or researcher. The respondents were guaran-
teed privacy through their anonymous and voluntary partici-
pation. The research was conducted at the Occupational
Medicine Service of the Health Center Zvecan, before min-
ers’ periodical control examinations, and at the Institute of
Occupational Medicine in Ni§, from February to April 2017.
Researchers used the Questionnaire on basic sociodemo-
graphic indicators of respondents, the Interpersonal Relation-
ship Scale Questionnaire — IRS, the Work Ability Index
Questionnaire — WAI, the General Health Questionairre —
GHQ, the Copenhagen Burnout Inventory — CBI and the
Questionnaire on stressors.

The Questionnaire on basic sociodemographic indica-
tors of respondents contains general information, basic in-
formation about sex, age, marital status, habitation, type of
work, eventual use of alcohol, cigarettes and sedatives, etc.

The IRS s used for evaluating interpersonal sources of stress
at work. The respondent should read each claim carefully and mark
the answer that best describes how much each event is present at his
workplace. The scale has 42 items, and the response format is the
Likert five point scale (“almost never”, “rarely”, “sometimes”, “‘of-
ten” and “almost always”). It contains seven subscales that evaluate
various sources of stress in the organization, such as: job demands,
control, manager support, peer support, relations and working at-
mosphere, work role and change.

Kuli¢ 1j, et al. Vojnosanit Pregl 2019; 76(11): 1169—1177.
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The WAI is a standardized questionnaire of the Finnish
Institute of Occupational Health. It is used to test the work-
ing ability in relation to job demands. The WAI is expressed
numerically and calculated according to the instructions of
the Finnish Institute of Occupational Health. The question-
naire contains seven items: 1. subjective assessment of cur-
rent work ability compared to the best work ability in life
(grade 1-10); 2. subjective assessment of work ability in re-
lation to the physical and mental requirements of the work
position (grade 1-10); 3. number of diagnosed diseases (inju-
ries, diseases of the musculoskeletal system, diseases of the
cardiovascular and respiratory system, psychological disor-
ders, neurological and sensory diseases, gastrointestinal sys-
tem diseases, urogenital system diseases, tumors, endocrine
diseases, blood diseases, etc.); 4. subjective determination of
the disease impact on work (grade 1-6); 5. sick leave during
the previous year (scale 1-5; 5 — no sick leave at all; 4 — a
maximum of 9 days; 3 — 10-24 days; 2 — 25-99 days; and 1
— 100-365 days); 6. personal forecast of work ability for the
next two years; 7. questions about mental health and satis-
faction. The score ranges from 7 to 49 points. A higher score
indicates better work ability. According to the number of
points, WAI is ranked in four categories: poor (7 to 27
points), indicating poor working ability; good, (from 28 to 36
points), meaning moderate working ability; very good (from
37 to 43 points), marking good working ability; excellent
(from 44 to 49 points), for excellent working ability.

The GHQ measures the sense of tension, depression, in-
ability to defend, anxiety based insomnia, lack of self-confi-
dence and self-esteem and other symptoms of mental disor-
ders. There are four variants of this questionnaire, and the
GHQ-12 variant used in this study is recommended for mea-
suring psychological distress. The test contains 12 items
(points) that offer four responses (better than usual, same as
usual, less than usual, much less than usual). In this study,
the bimodal scoring method (0-0-1-1) was used in accor-
dance with the official manual. The maximum score (number
of points on the test) is 12, and the possible range is 0—12. A
score of 4, or more, means a possible presence of mental dis-
tress, and a score of 8, or more, indicates certain presence of
various symptoms of stress-related psychological disorders.

The CBI is a questionnaire that has been in use since
2004. It consists of 19 items and includes three scales: per-
sonal burnout, occupational burnout and client burnout. In
this research, a part of the scale related to occupational burn-
out will be used and it consists of 7 questions, to which the
respondents can choose one of the five offered answers. For
the first three questions, the respondents choose one of the
following possible answers: a very high level, a high level,
here and there, low level and very low level. For the other
four questions the following answers are offered: always, of-
ten, occasionally, rarely and never/almost never.

The Questionnaire on stressors assesses the causes of
stress on specified work position, i.e., the respondent is
asked to explain 37, the most frequently represented offered
stressors. The questions are answered by marking the num-
ber of offered answer that best describes the respondent’s
opinion on the existence of an appropriate stressor, using the

Kuli¢ Lj, et al. Vojnosanit Pregl 2019; 76(11): 1169-1177.

scale for rating from 1 to 5. In this case, 1 means not stress-
ful at all, 2 marks rarely stressful, 3 indicates sometimes
stressful, 4 — stressful and 5 — extremely stressful.

The statistical data analysis

Data is presented in the form of an arithmetic mean and
standard deviation, i.e., in the form of absolute and relative
numbers. The comparison of continuous variables between
two or more groups was conducted using the ANOVA
(Analysis of variance), or the Kruskal-Wallis test, depending
on the data distribution. The comparison of continuous vari-
ables between the two groups was performed by the Student
t-test, or the Mann-Whitney U test, depending on the data
distribution. The comparison of categorical variables was
done by the 7’ test or the Fisher's exact test. The correlation
of the tested subscales was tested by the Pearson’s correla-
tion coefficient. The multiple linear regression analysis was
used to test the effects of sociodemographic and clinical pa-
rameters on the IRS score subscales. The hypothesis was
tested with a threshold of significance of p <0.05. The data
analysis was performed using the SPSS 16.0 software package.

Results

The average age of miners was 46.00 £ 11.68 years of
age (min 22, max 64 years) and the average age of the con-
trol group respondents was 46.19 £ 8.98 years of age (min
31, max 66 years). There was a statistically significant dif-
ference in the structure by sex between miners and control
group (P<0.001). Most miners were married (71.80%).
Most of them had two children (36.60%) and lived in a
rented apartment (50.00%). Cigarettes were consumed by
one- third of miners (33.80%), 68.30% consumed alcohol,
and 9.60% consumed sedatives (Table 1). The subjects in the
control group had statistically significantly more children
than the miners (29.60% vs. 9.20%, p=0.011). The miners
were statistically significantly more likely to live in a rented
apartment compared to the control group (50.00% vs.
10.70%; p<0.001). The control group respondents statisti-
cally significantly more often lived in their apartment than
the miners (78.60% vs. 34.50%; p < 0.001). The miners were
statistically significantly more likely to consume alcohol
than those of the control group (68.30% vs. 25.00%;
p<0.001). The length of years of service was uniform com-
pared to the examined groups (p = 0.659).

Relative to the age groups, there were statistically sig-
nificant differences in the subscales: demands (p=0.037), con-
trol (p=0.010), relations (p=0.009) and change (p=0.008).
The respondents aged 4554 years had the lowest score of de-
mands, while the youngest respondents had the highest demands
score. The values of control score increased with age. The val-
ues of relations score were the highest among the oldest respon-
dents. The values of change decreased with age. Relative to the
total years of service (URS), there were statistically significant
differences in the subscales manager support (p= 0.020) and re-
lations (p=0.008). The score of manager support was statisti-
cally significantly higher in the respondents with fewer years of
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service, while the relations score was statistically significantly  nificant difference in the subscale relations, the miners with the
higher in the respondents with more years of service. Relative to  ERS longer than 15 years had the statistically significantly high-
the exposed years of service (ERS), there was a statistically sig-  er relations score (p= 0.003) (Table 2).

Table 1
Demographic characteristics
Parameter Miners Control group p
Sex (male/female), n 142/0 19/9 <0.001"
Age (years), mean = SD 46.00 = 11.68 46.19 £ 8.98 0.734°
Marriage, n (%)
single 11 (7.70) 4 (14.80) 0.453"
married 102 (71.80) 21 (77.80) 0.911"
cohabitation 12 (8.50) 0 0.219°
divorced 11 (7.70) 0 0.270°
widower 2 (1.40) 1 (3.70) 0.419'
Number of children, n (%)
without children 46 (32.40) 7 (25.90) 0.583"
1 child 13 (9.20) 8(29.60) 0.011"
2 children 52 (36.60) 11 (40.70) 0.957"
3 children 27 (19.00) 1 (3.70) 0.051°
4 children 4 (2.80) 0 1.000°
Type of housing, n (%)
with parents 22 (15.50) 3 (10.70) 0.770°
own apartment 49 (34.50) 22 (78.60) <0.001"
rented apartment 71 (50.00) 3 (10.70) <0.001"
Consume, n (%)
cigarettes 48 (33.80) 8 (28.60) 0.750"
alcohol 97 (68.30) 7 (25.00) <0.001"
sedatives 14 (9.60) 2 (7.10) 0.923!
URS (mean + SD) 15.00 +7.35 1821 +£11.73 0.659*
ERS (mean + SD) 13.00 + 7.63

URS —total years of service; ERS — exposed years of service.
lxz test; “Student t-test; *Fisher's exact test; 4Mann-Whi‘[ney test.

Table 2
Analysis of subscales of Interpersonal relationship scale (IRS) according to the sociodemographic characteristics
Demands Control Manager support  Peer support Relations Work role
Parameter mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD Change
Age category (years)
<25 23.20+4.09 12.80+1.64 21.40+2.19 19.20 +1.92 11.40£2.79 1250+1.00 16.20+1.78
25-34 22.774+3.88 14.70+2.78 21.26 +£3.51 21.04 +4.02 11.13+2.47 12.74+2.00 16.17+1.82
3544 22.77+3.73 15.89+3.20 22.39 +4.89 23.12+3.82 11.00£3.50 12.43+£2.43 14.58+2.10
45-54 20.61 £2.88 16.16 +2.65 21.81+5.37 20.55+4.74 1273 £4.11 12.66+2.84 1446=+1.79
55-64 22.56+3.32 1692+3.31 21.05 +4.90 20.86 + 4.98 13.71+3.46 12.11+£2.99 14.76+2.17
p-value' 0.037 0.010 0.800 0.084 0.009 0.884 0.008
Marriage
single 22.95+391 16.51+3.68 21.59 £3.81 20.16 £4.17 12.16 £3.68 1243 +£2.34 1492+2.74
married 21.82+3.33 15.73+2.83 21.67+£5.05 21.73 £4.55 12.29+3.64 12.47+2.68 14.92+1.78
p-value? 0.117 0.178 0.922 0.061 0.857 0.936 0.999

Number of children
without children  21.56 £2.99 15.96 +3.34 21.60 +4.28 20.80 £ 4.18 1229+3.98 12.37+3.68 14.64+1.87

with children 2241£3.73 15.94+3.00 21.68 +4.96 21.55+4.64 1224+348 12.50+2.55 15.05+2.15

p-value® 0.149 0.975 0.925 0.341 0.943° 0.793° 0.254°
Type of housing

with parents 2219+440 1505+2.67  21.45+4.78 19.57+4.51  1245+3.65 1235+2.72 1520+2.38

own apartment 21.67+£2.96 16.02+2.58 21.75+5.09 21.57+4.01 1241 £3.52  12.63+£2.97 1496+ 1.87
rented a%)artment 2244 +3.61 16.15+3.50 21.64+4.53 21.53+4.73 12.28+£3.76 1238 +2.29 14.81+2.12

p-value 0.621 0.405 0.961 0.165 0.913 0.898 0.806
URS (years)

<15 21.68 +3.68 15.83+3.48 22.57+4.74 21.59 +4.43 11.45+3.40 1225+2.50 14.94+224

>15 22.61 +3.31 16.06 +2.68 20.71 £4.57 21.03 +£4.56 13.07+3.70  12.68+2.65 14.90+1.89

p-value® 0.117 0.666 0.020 0.468 0.008 0.332 0.900
ERS (years)

<15 22.07+3.81 15.82+3.36 22.05+4.70 21.30+£4.35 11.52+3.38 12.41+247 15.02+2.14

>15 22.25+3.01 16.15+2.63 20.98 +4.76 21.32+4.74 1346 +3.74 12.55+2.78 14.75+1.94

p-value® 0.762 0.514 0.205 0.977 0.003 0.764 0.442

URS - total years of service; ERS — exposed years of service; SD — standard devation;
1ANOVA; 2t—test; *Mann Whitney test; ‘Kruskal-Wallis test.
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Table 3
Connection of the IRS subscales with other examined scores
Subscales WAI GHQ Stressors CBI
r p r p r p r p
Demands 0.062 0.466 0.279 0.001 0.491 <0.001 0.066 0.438
Control -0.064 0.454 0.033 0.698 0.111 0.188 0.041 0.630
Manager support 0.118 0.168 -0.140 0.103 -0.196 0.021 -0.217 0.011
Peer support 0.143 0.095 -0.277 0.001 -0.019 0.825 -0.186 0.030
Relations -0.231 0.007 0.350 <0.001 0.094 0.274 0.349 <0.001
Work role -0.082 0.338 -0.019 0.825 0.183 0.032 0.117 0.172
Change 0.035 0.683 -0.099 0.248 -0.037 0.663 -0.009 0919

WAI - Work Ability Index; GHQ — General Health Questionnaire; CBI — Copenhagen Burnout Inventory.

r — correlation coefficient.

The correlation analysis showed that the WAI score
was statistically significantly related to the relations subscale
(r=-0,231; p=0.007). The GHQ score was related to the
demands subscale (r=0.279; p=0.001), the peer support
subscale (r=-0.277; p=0.001) and the relations subscale
(r=0.350; p<0.001). The stressors scale was associated
with the demands subscale (r=0.491; p<0.001), manager
support subscale (r=-0.196; p=0.021) and the work role
subscale (r=0.183; p=0.032). The CBI scale correlated
with the manager support scale (r=-0.217; p=10.011), peer
support subscale (r=-0.186; p=0.030) and the relations
subscale (r = 0.349; p<0.001) (Table 3).

There was a statistically significant influence on the
demands subscale regarding age (Beta =-0.385; p=0.002),
URS (Beta=0.363; p=0.039), GHQ scale (Beta=0.304;
p=0.002), and stressors (Beta= 0.440; p < 0.001). The stres-
sors had the strongest impact on this subscale. There was a
statistically significant influence on the control subscale re-
garding age (Beta = 0.705; p < 0.001) and marital status (Be-
ta=-0.224; p=0.010). There was a statistically significant
influence on the manager support subscale regarding URS
(Beta=0.455; p=0.029) and CBI (Beta=-0.242; p=0.045).
There was a statistically significant influence on the peer
support subscale regarding GHQ (Beta =-0.303; p=0.010).
None of the tested parameters had a statistically significant
influence on the relations subscale. There was a statistically
significant influence on the work role subscale regarding the
age (Beta=-0.320; p=0.031), GHQ (Beta=-0.252;
p = 0.035) and stressors (Beta = 0.220; p=0.019). There was
a statistically significant influence on change subscale re-
garding age (Beta = 0.364; p=0.017) (Table 4).

The values of the subscale demands were equal in com-
parison to the examined groups (p=0.848). The values of
the subscales control (p<0.001), manager support
(p=0.010), relations (p<0.001) and working role
(p<0.001) were statistically significantly lower in the min-
ers compared to the control group (Table 5, Table 6, Figure
1). The values of subscales peer support (p=0.002) and
changes (p<0.001) were statistically significantly higher
among the miners compared to the control group.

Table 5
Subscale values relative to the examined groups

Miners Control group 1
IRS subscale mean + SD mean = SD P
Demands 22.14+3.52 21.88+2.82 0.848
Control 1594+3.10 20.65+3.93 <0.001
Manager support  21.65+4.73  23.35+3.07 0.010
Peer support 21.31+4.49 18.50+2.66 0.002
Relations 1226 +3.63 14.92+2.35 <0.001
Work role 1246 +£2.58 15.85+2.20 <0.001
Change 1492+2.06 11.92+2.54 <0.001

IRS - Interpersonal Relationship Scale; "Mann-Whiteney
test; SD — standard devation.

Table 6
Subscale values relative to examined groups
(male controls)

IRS subscale Miners Male control o'
mean + SD mean + SD

Demands 22.14+3.52  2235+£2.78 0.771
Control 1594+3.10 21.53+£4.17 <0.001
Manager support  21.65 +4.73 24.12+2.50 0.002
Peer support 21.31+4.49 19.41 £2.32 0.009
Relations 12.26 +£3.63 1435+ 1.84 <0.021
Work role 1246 +2.58 1524 +2.08 0.001
Change 1492+2.06 11.53+2.55 <0.001

Kuli¢ Lj, et al. Vojnosanit Pregl 2019; 76(11): 1169-1177.

IRS — Interperosnal Relationship Scale; SD — standard
devation; 'Mann-Whiteney test.

Discussion

The miners belong to a group of workers who work at
the workplaces with increased health risks and are exposed
to a large number of stress factors during their work. On one
hand, there are complex work tasks and often poor working
conditions with the presence of physical and chemical harm-
ful noxae, and on the other, there is a demand for almost ab-
solute precision, corresponding effect and achievement of
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work results that are standardized and related to economic
compensation, whereby any mistake can lead to the severe
consequences for the health and life of workers. The miners
have a worse social status and most of them do not have an
adequately resolved housing issue, which is one of the stress-
ful factors.

Relative to the age groups, there is a statistically sig-
nificant difference in the IRS subscales demands, control, re-
lations and changes. In the demands subscale, the higher the
score, the higher the job demands, and this research shows
that the minimum score is related with the respondents aged
45-54, and the highest with the youngest respondents. In the
subscale control, the higher the score, the more control over
own work, and in our research the value of the control score
increases with age. The impact of stress on human health and
labor productivity has been studied for many years and stud-
ies showed that the level of stress increases as job demands
increase and the decision-making level decreases, whereby
stress at work is not the result of only one factor, but the sum
of increased demands and low level of decision-making, or
control ®’. The high job demands with a small work control
are considered as high work stressors * °. Older employees
have more problems with accepting the permanent changes
and new requirements in the field of informatics application
in their everyday work activities. The rapid deprivation of
knowledge, skills and techniques at work is a widespread
phenomenon, which tails many professions. Workers are re-
quired to continuously monitor business and technology in-
novation and adopt them quickly. Mismatch between job re-
quirements and individual potentials, i.e., too low, or too
high job demands, jobs that are below, or above individual
potentials, frustrate and make the perpetrator dissatisfied,
and that mismatch as such can be the source of stress '*''. In
the subscales relations and working atmosphere, the higher
the score, the worse the relations and the working atmos-
phere are, and the values of the relations are highest among
the oldest respondents. In the changes subscale, the higher
the score, the more the stressors related to changes at work
there are, and this research shows that the values of the
changes score decrease with age.

The organizational and financial issues are at a high
level as stress factors, which is confirmed by various stud-
ies '>. In addition, modern technologies enable electronic
monitoring, i.e., continuous control of employees’ work us-
ing cameras, which besides the undoubted benefits for effi-
cient and quality work, also represents another difficult re-
quirement for most employees. Abuse at work, or mobbing,
is very actual in recent years. An unclear working role arises
when a worker does not have adequate information about
what he/she is expected to do, and the scope and type of
work responsibilities can also be unclear. Disturbed em-
ployee relations and frequent conflicts cause the inevitable
stressful effects manifested by various symptoms "', In this
research, in the manager support subscale, the higher score,
the more manager support there is; in the peer support sub-
scale, the higher the score, the more peer support is present;
and in the work role subscale, the higher the score, the more
stressors related to the work role there are. The length of

Kuli¢ Lj, et al. Vojnosanit Pregl 2019; 76(11): 1169-1177.

years of service is uniform compared to both examined
groups. Relative to the total years of service (URS), there are
the statistically significant differences in the subscales man-
ager support and relations, and the manager support score is
statistically significantly higher in the respondents with few-
er years of service, while the relations score is statistically
significantly higher in the respondents with more years of
service, and the higher relations score, the worse working
atmosphere is. Relative to the exposed years of service
(ERS), there is a statistically significant difference in the
subscale relations, the miners with the ERS longer than 15
years have a statistically significantly higher relations score,
which indicates the poor relations and working atmosphere
in this group of respondents, as confirmed by some stud-
i es 16—19.

The correlation analysis showed that the WAI score is
statistically significantly related to the relations subscale, and
the higher WAI score means better working ability, in the
older respondents and ones with the ERS longer than 15
years. The GHQ score is related to the demands subscale, the
peer support subscale and the relations subscale. The GHQ
was used in this research to measure the psychological dis-
tress and presence of various symptoms of stress-related psy-
chical disorders, and the more score, the greater presence of
these symptoms is, which is associated with the increased
demands at work, peer support, relations with colleagues and
working atmosphere. The CBI scale correlates with the man-
ager support scale, peer support subscale and the relations
subscale. The occupational burnout is associated with the
poor manager support, poor peer support and poor work re-
lations and working atmosphere. The stressors scale is asso-
ciated with the following subscales: demands, manager sup-
port and work role. The age, URS, GHQ scale and esspe-
cially stressors have a statistically significant influence on
the demands subscale. The age and marital status have a sta-
tistically significant influence on the control subscale. The
URS and CBI have a statistically significant influence on the
manager support subscale. The GHQ has a statistically sig-
nificant influence on the peer support subscale. None of the
tested parameters has a statistically significant influence on
the relations subscale. The age, GHQ and stressors have a
statistically significant influence on the work role subscale.
Furthermore, the age has a statistically significant influence
on the changes subscale. These results coincide with the re-
sults of other authors '* %,

The values of the demands subscale are uniform in
comparison to the tested groups. The values of the subscales
control, manager support, relations and working role, are sta-
tistically significantly lower among the miners compared to
the control group. The values of the subscales peer support
and changes are statistically significantly higher in the min-
ers compared to the control group. The most common causes
of stress at the workplace are a fear of losing the job, over-
strain, the short deadlines, a lack of manager support, the in-
ability to control their own time and output, or influence the
work methods, the sense of alienation from the management,
feeling of overwhelming exploitation or dormancy, idling,
monotony, numerous physical, biological and chemical ef-
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fects °. Job satisfaction and good interpersonal relations can
have protective treatment on the stress impacts > . As the
workplace related demands (work standardization, longer
working hours, shift work and work at night), the quality of
social life aggravates, and the economic status is lower than
the status of some other professions. The social component is
also disturbed, less time remains for the quality development
of family relations, satisfying their interpersonal needs and
needs that are not related to professional engagement *2'. It
was shown that the miners are statistically significantly more
likely to consume alcohol than those of the control group.
Smoking, excessive alcohol and coffee drinking, drug use,
poor appetite, high need for food, physical passivity, exces-
sive sports activity and overwork are the result of wrong re-
action to stress > **,

Conclusion

The results indicate the correlation of some sociodemo-
graphic variables and interpersonal sources of stress at work
among miners. Relative to the age groups, there is a statisti-
cally significant difference in the subscales demands, con-
trol, relations and changes. The youngest respondents have
the highest score, while the minimum score is noted in those
aged 45-54 years, and the stress level increases as job de-
mands increase and the level of decision-making decreases.

The value of the control and relations score increases with
age, and the value of the change score decreases. Relative to
the total years of service, the manager support score is statis-
tically significantly higher in the respondents with less years
of service, while the relations score is statistically signifi-
cantly higher for those with more years of service. The min-
ers with the exposed years of service longer than 15 years
have a statistically significantly higher relations score. The
values of the control, manager support, relations and working
role subscales are statistically significantly lower among
miners compared to the control group. The values of the sub-
scales peer support and changes are statistically significantly
higher among the miners compared to the control group.

The following prevention measures are proposed: ade-
quate professional orientation, professional selection, profes-
sional adaptation, organizational measures, progressive de-
velopment of knowledge and skills, development of good in-
terpersonal relationships, strengthening the family-organi-
zation-company relation, relaxation techniques at the work-
place, stress control (personal strategy, organizational strat-
egy, change of lifestyle, i.e. changes in habits related to nu-
trition, physical activity, smoking, alcoholism, etc.), applica-
tion of physiological techniques (meditation, resting, spiri-
tual entertainment, i.e., theater, cinema, TV, concerts, etc.),
application of cognitive techniques (positive attitude, self-
command, acceptance of what cannot be changed).
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Abstract

Background/Aim. The assessment of association of depres-
sion and diabetes mellitus type 2 using the Patient Health
Questionaire (PHQ-9) has not been done in Montenegro. The
aim of this study was to assess the prevalence of depression in
the patients with type 2 diabetes mellitus, and to identify the
risk factors associated with the presence of depression. Meth-
ods. A cross-sectional study was conducted at the General
Hospital in Bijelo Polje, from July to September, 2015. It in-
cluded 70 patients over 35 years of age with the diagnosis of di-
abetes for at least six months. For the assessment of depression
presence and intensity PHQ-9 was used. All variables as-
sociated with the presence of depression at a significance level
of p < 0.05 were included into the final method of the multi-
variate logistic regression analysis. Results. Comorbidities were
statistically significant more frequent among patients with de-
pression (y?> = 5.40; p = 0.020). Duration of diabetes over five
years was significantly associated with depression (x> = 12.48; p
< 0.001). Depression occurted mote frequently among physi-
cally inactive subjects (y> = 10.74; p = 0.005). The presence of
diabetic polyneuropathy (y*> = 6.04; p = 0.014) and cataract (>
= 5.351; p = 0.021) were also significantly associated with de-
pression. A multivariate logistic regression analysis showed that
the duration of diabetes over five years and presence of cataract
were independently associated with depression. Conclusion.
The risk factors for depression among the subjects with diabe-
tes were disease duration more than five years and the presence
of cataract. Since depression is a setious disease and can be a
risk factor for many chronic diseases, the best way of preven-
tion is its eatly detection and treatment.

Key words:
depression; diabetes mellitus, type 2; patient health
questionnaire; montenegro.

Apstrakt

Uvod/Cilj. Metenje povezanosti depresije i dijabetesa meli-
tusa tip 2, primenom Patient Health Questionnaire 9 (PHQ-9)
upitnika, nije do sada radeno u Crnoj Gori. Cilj ovog rada je
bio da se proceni prevalencija depresije kod bolesnika sa di-
jabetesom tip 2 i da se identifikuju faktori rizika povezani sa
prisustvom depresije. Metode. Studija preseka sprovedena
je u Opstoj bolnici Bijelo Polje, u periodu od jula do sep-
tembra 2015. godine. Studijom je bio obuhvaceno 70 osoba
starijih od 35 godina sa dijagnozom dijabetesa od najmanje
$est meseci. Za procenu prisustva depresije koriséen je upit-
nik PHQ-9. Sve varijable koje su bile znacajno povezane sa
prisustvom depresije (p < 0,05) usle su u model multivari-
jantne logisticke regresije. Rezultati. Komorbiditeti su se
znacajno cesce javljali kod osoba sa depresijom (x2 = 5,40; p
= 0,020). Trajanje dijabetesa vise od pet godina bilo je zna-
¢ajno povezano sa prisustvom depresije (x> = 12,48; p <
0,001). Depresija je bila znacajno ¢eséa kod fizicki neaktiv-
nih osoba (2 = 10,74; p = 0,005). Prisustvo komplikacija di-
jabetesa u vidu dijabeti¢ne polineuropatija (x> = 6,04; p =
0,014) i katarakte (x> = 5,351; p = 0,021) je takode bilo stati-
sticki znacajno povezano sa prisustvom depresije. Multivari-
jantna logisticka regresija je pokazala da su trajanje bolesti
preko pet godina i katarakta nezavisni prediktori depresije.
Zakljucak. Istrazivanjem je ustanovljeno da su faktori rizi-
ka od pojave depresije bili trajanje dijabetesa preko pet go-
dina i prisustvo katarakte. Kako je depresija ozbiljno obo-
ljenje i faktor rizika od pojave mnogih hroni¢nih bolesti,
najbolja prevencija su njena rana detekcija i lecenje.

Kljucne reci:
depresija; dijabetes melitus, tip 2; upitnik o
zdravstvenom stanju bolesnika; crna gora.
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Introduction

Depression is the most common psychiatric disorder
and one of the most common diseases in general . It is esti-
mated that about 350 million people suffer from depression
worldwide . According to the forecasts of the World Health
Organization (WHO) experts, in 2030, depression would be
the most common cause of morbidity in the world, indicating
the increasing importance of investing efforts in the promo-
tion and preservation of mental health °.

Depression is a common comorbidity among patients
with diagnosis of chronic somatic diseases’. Reasons are
complex and usually depend on the nature of disease, com-
plications, length of survival, and partially, on the patient’s
perception of the disease *. Depression has been shown to be
a common co-morbidity in diabetes, affecting 10% to 30% of
the diabetic population *°. In the patients with diabetes, de-
pression may worsen the overall situation, accelerate the de-
velopment of complications and increased mortality *. A
course of depression in the patients with type 2 diabetes is a
chronic and a large number of them (80%) lead to exacerba-
tion of depression for a period of five years *. The patients
with diabetes who have developed major depression are 1.5
to twofold in a higher risk of developing the cardiovascular
complications than those who do not have major depres-
sion *°. Depression can also be a risk factor for degenerative
changes in the small blood vessels if not adequately treated °.
In the patients with cerebrovascular complications, depres-
sion is associated with the permanent ischemic changes in
subcortical brain mass (vascular depression) .

Depression remains unrecognized and untreated in
about the two-thirds of patients with the type 2 diabetes *°.
Women are at higher risk than men '°. The results of the im-
pact of psychological factors on glycemic control in men and
women research showed that the main predictors of poor
glycemic control in women are depressed mood, low sexual
desire and poorer quality of life, and in men, the way they
perceive their illness (“emotional experiences” of hypergly-
cemia) '°. The pathophysiological mechanisms that link de-
pression and diabetes are still not completely understood.
Some studies have shown that in the depressed patients with
and without diabetes, there is an increase of blood glucose
level and insulin resistance on the oral glucose tolerance test
(OGTT) .

Connection between depression and chronic diseases,
including type 2 diabetes mellitus, using the Patient Health
Questionaire (PHQ-9) was tested around the world ', but
similar study has not been done in Montenegro. These stud-
ies are important because the chronic patients are at the in-
creased risk of developing depression. PHQ-9 is a brief,
standardized questionnaire for the rapid screening, diagnos-
ing, monitoring and measuring the severity of depression in
primary health care .

The aim of this study was to assess the prevalence of
depression in the patients with type 2 diabetes mellitus as
well as to identify the risk factors associated with the pres-
ence of depression in the patients with type 2 diabetes.

Sabanovi¢ A, et al. Vojnosanit Pregl 2019; 76(11): 1178-1183.

Methods

In order to investigate the potential risk factors for de-
pression in the patients with type 2 diabetes mellitus, a cross-
sectional study was conducted at the General Hospital in Bi-
jelo Polje, Montenegro, from July 1st until September 1st,
2015. The study included 70 patients older than 35 years of
age who were treated in the Department of Endocrinology in
the General Hospital in Bijelo Polje, with at least a six-
months diagnosis of diabetes. Exclusion criteria were: suf-
fering from malignant disease, severe neurological disorders
(dementia, epilepsy, muscular dystrophy) and psychosis.

All participants were interviewed using an epidemiol-
ogical questionnaire made for the study purposes. The ques-
tionnaire consisted of several parts: patients’ sociodemo-
graphic characteristics (age, gender, place of residence,
dwelling place, occupation, marital status), physical activity
(physically inactive — less than 30 minutes per day; moderate
physically active — 30 minutes per day; intesive physically
active — more than 30 minutes per day), body mass index
(BMD), data related to the diabetes type 2: duration of dis-
ease, complications (diabetic ketoacedosis, ketogenic coma,
diabetic polyneuropathy, diabetic nephropathy, diabetic reti-
nopathy, cerebrovascular disease, cataract, diabetic foot), and
comorbidities (hypertension, osteoarthritis, heart failure,
chronic obstructive pulmonary disease, benign prostatic hy-
perplasia, osteoporosis and cholelithiasis). The data related
to the complications of diabetes and comorbidities were ob-
tained from the medical records.

For the assessment of presence and intensity of depres-
sion, we used the PHQ-9. The PHQ-9 is a standardized ques-
tionnaire which consists of 9 questions. Each question has
four response categories (“not at all”, “several days”, “more
than half the days” and “nearly every day”) corresponding to
scores of 0, 1, 2 and 3, respectively. As a severity measure,
the PHQ-9 score ranges from 0 to 27 and a score greater than
4 indicates the existence of depression. Based on the total
score of the PHQ-9, the values from 0 to 4 indicate the ab-
sence of depression; from 5 to 9 mild depression; from 10 to
14 moderate depression; from 15 to 19 moderately severe
depression and over 20 severe depression. Only those pa-
tients who gave their written consent were included in the
study. The Institutional Review Board for Human Subject
Investigations reviewed and approved the study.

The data analysis was performed using the descriptive
statistics, that is, the Pearson's x2 test and Student #-test. All
variables associated with the presence of depression at a sig-
nificance level of p < 0.05 were included into the final me-
thod of the multivariate logistic regression analysis to assess
the independent association of these variables with the pres-
ence of depression. The tatistical analysis was done in the
SPSS 21.0 software package.

Results

The study included 70 patients with type 2 diabetes, 39
men and 31 women. The basic demographic characteristics
of the respondents in relation to the presence of depression,
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including the physical activity, body mass index, duration of
disease and comorbidities are shown in Table 1. Fourty-four
(62.9%) patients had the symptoms of depression, of which
the largest percentage of respondents manifested the symp-
toms of mild depression (38.6%). By analyzing the depres-
sion patients in relation to sex, age, place of residence,
dwelling place, level of education, marital status and occupa-
tion, no significant differences were found among the studied
groups. The presence of comorbidities was a statistically sig-
nificant more frequent among those with depression com-
pared with those without it (> = 5.40; p = 0.020). However,
this variable in the multivariate logistic analysis did not oc-
cur as an independent risk factor for depression. By analyz-
ing depression in relation to the duration of the disease, dura-
tion more than five years was a statistically significantly as-
sociated with depression (> = 12.48; p < 0.001). Regarding

physical activity, depression occurred more frequently
among physically inactive subjects (> = 10.74; p = 0.005).
There was no statistically significant difference in the pres-
ence of depression depending on the body mass index. By
analyzing depression in relation to the presence of complica-
tions of diabetes statistically significant differences between
the studied groups were found in relation to the presence of
diabetic polyneuropathy (y* = 6.04; p = 0.014) and cataract
(' =5.351; p=0.021) (Table 2).

To examine the independent impact of potential risk
factors for depression, the multivariate logistic regression
analysis was performed (Table 3). By performing the multi-
variate logistic regression analysis, we found that the dura-
tion of disease over five years and the presence of cataract as
complications of diabetes were significantly independently
associated with depression.

Table 1
Characteristics of patients according to the presence of depression
Characteristics of patients With depression No depression 2p
n (%) n (%) (" test)

Sex

male 23 (59.0) 16 (41.0) 0451

female 21 (67.7) 10 (32.3) ’
Age (years)

<60 20 (55.6) 16 (44.4) 0.193

>60 24 (70.6) 10 (29.4) ’
Place of residence

apartment 10(71.4) 4 (28.6) 0.458

house 34 (60.7) 22 (39.3) ’
Dwelling place

rural 8 (66.7) 4(333)

urban 19(63.3) 11(36.7) 0.936

semi urban 17 (60.7) 11(39.3)
Level of education

incomplete primary school, primary school and secondary school 39 (63.9) 22 (36.1)

college and university degree 5(55.6) 4(44.4) 0.627
Employment

employed 23 (67.6) 11(32.4) 0.420

unemployed 21 (58.3) 15 (41.7) '
Marital status

married 28 (56.0) 22 (44.0) 0.060

widows/widowers, unmarried/single; divorced 16 (80.0) 4(20.0)
Physical activity

inactivity 16 (80.0) 4 (20.0)

moderate activity 26 (60.4) 20 (39.6) 0.005

intensive activity 2 (28.6) 5(71.4)
Duration of the disease (years)

<5 13 (40.6) 19 (59.4) <0.001

>5 31 (81.6) 7(18.4) ’
Boddy mass index (kg/m?)

<25 9(75.0) 3(25.0)

>25 33 (58.9) 23 (41.1) 0.299
Comorbidity

with comorbidity 40 (69.0) 18 (31.0) 0.020

no comorbidity 4(33.3) 8 (66.7) ’

Sabanovi¢ A, et al. Vojnosanit Pregl 2019; 76(11): 1178-1183.
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Table 2
Complication of the diseases in subjects in relation to the presence of depression
L. . With depression No depression p

Complication of the disease n (%) (%) o test)
Diabetic ketoacidosis

yes 2 (100.0) 0(0.0)

no 41 (61.2) 26 (38.8) 0.264
Ketogenic coma

yes 4 (100.0) 0(0.0) 0.109

no 39 (60.0) 26 (40.0) '
Diabetic polyneuropathy

yes 19 (82.6) 4(17.4) 0.014

no 24 (52.2) 22 (47.8) :
Diabetic nefropathy

yes 4 (80.0) 1 (20.0)

no 39 (60.9) 25(39.1) 0.397
Diabetic retinopathy

yes 21 (75.0) 7 (25.0)

no 22 (53.7) 19 (46.3) 0.072
Cerebrovascular disease

yes 5(100.0) 0(0.0) 0.071

no 38 (59.4) 26 (40.6)
Cataract

yes 16 (84.2) 3(15.8) 0.021

no 27 (54.0) 23 (46.0) ’
Diabetec foot

yes 4(66.7) 2(33.3) 0818

no 39 (61.9) 24 (38.9) )
Table 3 shi et al. ' and Miyaoka et al. ' it was not found that age can

Factors related to the presence of depression according to
the multivariate logistic regression analysis

Variable OR 95% CI p

Duration of the 727 2.37-22.84 0.001
disease > 5 years

Cataract 4.84 1.11-20.99 0.036

OR - odds ratio; CI — confidence interval.

Discussion

In our survey, 62.9% of respondents, according to the
PHQ-9 questionnaire, had depression and most of them met
criteria for mild depression (38.6%), while the criteria for
severe depression had 11,4% of respondents. According to
the results of a study made by Raval et al. ", in which 300
subjects with type 2 diabetes were included, depression was
present in 41% of respondents, while 23% of them met crite-
ria for severe depression. In a study conducted in Canada,
19.6% of subjects showed the symptoms and signs of depres-
sion and 8.7% among them were severe depressed '*. Ac-
cording to the results of our study, there was no significant
difference in the presence of depression between males and
females. Also, no statistically significant difference was
found in the presence of depression in relation to age. Roy et
al. ”*, in the cross-sectional study in Bangladesh, found a sig-
nificantly higher prevalence of depression in older age
groups (over 50 years). However, in the studies by Das Mun-

Sabanovi¢ A, et al. Vojnosanit Pregl 2019; 76(11): 1178-1183.

be a risk factor for depression in the patients with type 2 dia-
betes.

By examining the levels of education, we found no sig-
nificant difference between the examined groups. In a pro-
spective cohort study Mezuk et al. '*, which aims were to de-
termine the association between depression and type 2 diabe-
tes, it was observed that the people with lower education
have a higher risk of developing depression compared to the
people with higher level of education. The analysis of marital
status in relation to the presence of depression showed no
significant difference among the studied groups, which is in
agreement with other studies.

By analyzing depression in relation to the presence of
comorbidity, we found a statistically significant difference
between the treated groups. Depression was more common
among the respondents who had comorbidities compared to
those who did not have them. The most common reported
comorbidity among the subjects with type 2 diabetes was
hypertension (41.7%). The heart failure and disorders of joint
function was reported by 8.3% of respondents, and 6.9% of
them reported benign prostatic hyperplasia. Shmitz et al. **
found a significantly higher percentage of patients with type
2 diabetes who developed the major depressive episode
among the respondents who had two or more comorbidities
compared to those who had no comorbidities, or those who
had only one comorbidity. However, comorbidity, in our
study, in the multivariate logistic analysis, did not appear as
an independent risk factor for depression.
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By analyzing depression in relation to the duration of
the diabetes we found statistically significant difference be-
tween the treated groups. Depression was more common
among subjects whose illness lasted longer than 5 years. One
Australian survey corroborated this association '°. By analyz-
ing depression in relation to physical activity, there was a
statistically significant difference between the observed
groups. Depression was significantly more common among
the physically inactive subjects (72.7%), or moderately ac-
tive (52.4%), while much less intensively occurs among the
physically active subjects (28.6%). Physical inactivity ap-
peared in other studies as a predictor of depression among
the people with type 2 diabetes and other chronic diseases.
Von Korff et al. ** concluded that depression was signifi-
cantly more common among the respondents who were
physically inactive (40.7%) compared to those who were
moderately physically active (2-3 times per week, 25.7%),
and among the respondents who were physically active more
than 4 times per week (33.7%). There were studies in which
physical activity did not appear as a significant risk factor for
depression in the patients with type 2 diabetes *'.

By analyzing depression in relation to the body mass
index, in the patients with type 2 diabetes, we found no sig-
nificant difference between the observed groups (p = 0.299).
The body mass index > 30 kg/m” in the study of Nasser et
al. *' was a significant predictor of depression in the patients
with type 2 diabetes, as so in a study of Reddy et al. '°. But,
in the study of Roy et al. ° the body mass index was not
found as a risk factor for depression in the patients with type
2 diabetes.

When it comes to the complications of diabetes melli-
tus, according to our research, the univariate analasys
showed that the diabetic polyneuropathy and cataract were
associated with depression. The presence of cataract was
significantly and independently associated with depression.
The significant number of studies indicated that the presence
of diabetes complications acted as a risk factor for depres-
sion. According to the study developed in Bahrain, complica-
tions of diabetes associated with depression were nephropa-
thy and ischemic heart disease *'. According to the results of
Schmitz et al. ' a number of present complications was sig-
nificantly associated with severe depression. Major depres-
sion was more frequent among the subjects who developed
two or more complications than those with one, or without
any complication.

Beside that depression often occurred as a comorbidity
in the people with chronic illnesses, depression was often
mentioned as a possible risk factor for chronic diseases, in-
cluding type 2 diabetes. The conclusions of a prospective
study conducted at several thousand people pointed to two-
fold higher incidence of type 2 diabetes in the people with
depression, independent of other risk factors (obesity, age,
physical inactivity, chronic somatic diseases and family his-
tory of diabetes) *>. According to the results of a meta-
analysis of nine longitudinal studies, the depressed, adult pa-

tients had a 37% higher risk of developing diabetes **. With
the results of meta-analysis, Cosgrove et al. ** confirmed that
depression was accompanied by the subsequent development
of type 2 DM . According to the results of Brown et al. >, the
presence of depression increased the risk for diabetes for
about 23%, but only in the younger patients (from 20-50
years of age).

Our study has several limitations. Firstly, it was the ab-
sence of a control group which in this case entailed the per-
sons who were not suffering from chronic diseases. Sec-
ondly, the selected sample of respondents was not large (70
patients), which could have reduce the accuracy of the esti-
mates of the association of independent variables with the
outcome variable, and thus affected the validity of the find-
ings and the generalization of results. Thirdly, in our study
there was not the “gold standard”, so there was no compari-
son of the results obtained by the PHQ-9 questionnaire with
a specific relevant psychiatric approach to prove, or refute
the existence of depression in the patients, because the PHQ-
9 questionnaire contains questions about specific symptoms
that might be part of the clinical picture of certain somatic
diseases. And fnally, certain biochemical tests, such as the
testing blood glucose or glycosylated hemoglobin in the pa-
tients with type 2 diabetes were not included in this study.
Such tests would require significantly greater financial re-
sources and participation of doctors of other specialties. De-
spite the above mentioned shortcomings, the significance of
our study is that this is the first study that examines the con-
nection between depression and type 2 diabetes in the popu-
lation of Montenegro, where the PHQ-9 questionnaire to as-
sess depression of respondents was used.

Conclusion

In our study, we found that the risk factors for depres-
sion among the subjects with type 2 diabetes were duration
of disease more than 5 years and the presence of cataract as a
complication of diabetes. In this regard, it is necessary to
treat the underlying disease and prevent the occurrence of
complications because the presence of complications is a
predictor of poor disease control. Since the depression can be
a high risk factor for many chronic and serious diseases, as
well as for suicide, the most effective way of prevention is its
early detection and adequate treatment.
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Introduction

It is believed that 387 million patients (> 8% of the global
population) have diabetes mellitus (DM), and almost one half of
them are unaware of their diagnosis '. DM is very important risk
factor for acute myocardial infarction (AMI)>. The patients with
DM have a two- to four-fold increased risk of developing car-
diovascular (CV) disease, three-fold for the acute coronary syn-
drome (ACS)*, and they experience the CV events 15 years ear-
lier than the general population®>. The patients with DM were
believed to have as the high risk for the new AMI as the patients
with previous myocardial infarction (MI), the “coronary artery
disease (CAD) equivalent”®®. This is an overestimation as
shown by the meta-analysis’. The Euro Heart Survey and other
registries/studies found that a majority of ACS patients had dys-
glycaemia, including DM, which was not previously diag-
nosed "*'“"". The patients with MI have the incidence of insulin
resistance twice as often as the individuals with no history of
myocardial infarction. Therefore, some authors consider a MI to
be a pre-DM equivalent ¥, or a DM risk equivalent %, or a pre-
DM risk eqiuvalent”. Out of 2,036 DM-naive CAD patients
who were followed up for at least one year, AMI significantly
increased the risk of “new-onset” DM after adjusting the covari-
ates [hazard ratio (HR), 1.54; 95% confidence interval (CI),
1.14-2.07; p<0.01] ™.

Nevertheless, a short- term* and a long-term mortality risk
in the AMI patients with DM is almost doubled in comparison
with the nondiabetic AMI patients >*”. A systematic review and
meta-regression of 1,614,174 AMI, or ACS patients showed that
the patients with DM (n = 432,066) had the odds ratio (OR)
[95% CI] of 1.66 [1.59-1.74] (p < 0.0001) for early mortality,
and of 1.86 [1.75-1.97] (p < 0.0001) for 612 months mortality
in comparison with 1,182,108 nondiabetic patients®. The mor-
tality risk after a 10-year follow-up in the patients with CAD
and DM exceeds 70% . Glycemia on admission of 108-126
mg/dL (67 mmol) in the AMI patients with DM is associated
with 3 times higher mortality vs. the AMI patients without
DM '®"7_ In AMI, the risk for the repeated myocardial infarc-
tions, heart failure, cardiogenic shock and stroke is also greater
in the patients with concomitant DM, as compared to the AMI
patients without DM * ', Increased mortality in the AMI pa-
tients vs. those without DM has remained constant over time
(from 1970 to 2011), despite the important therapeutic advan-
tages”. The survival curves were persistently diverging for
20 years between the AMI patients with and without DM and
the median survival was less than 3.3 years (p <0.0001) in
the DM patients following the AMI °. DM confers increased
in-hospital mortality risk both in the ST-elevation myocar-
dial infarction (STEMI) and the non-STEMI (NSTEMI) pa-

: 19
tients .
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Moreover, this dismal prognosis of patients with AMI
and DM is not related to the body mass index, i.e., ,,obesity
paradox“ is not relevant to them (in contrast to the AMI pa-
tients without DM)*°. Indeed, a meta-analysis of 21,759 DM
patients (~29% of them were insulin-treated) revealed that
both short-term and long-term mortality, and the incidence of
new AMI, target lesion revascularization, major adverse car-
diac effect (MACE), and stent thrombosis were significantly
more frequent in the insulin-treated DM patients®'. Also,
among 243,861 patients with AMI the in-hospital mortality
risk was higher in the insulin-treated DM patients (n =
20,051) vs. the DM patients who did not require insulin (n =
25,364)"°. DM is prevalent in AMI, with usuallly quoted
figures between 20% —30% 1224 or 30%-40% 2, and the
incidence and the prevalence of DM are expected to grow
further > *°. Another 300 million individuals are at a risk of
developing DM *®. Even higher actual prevalence was pub-
lished and a few recent papers reported almost doubled DM
prevalence in AMI (47%) .

Diagnosing DM in AMI has been clearly suboptimal

In a recent research paper, of the 3,778 AMI patients
who had no history of DM before admission, 18.7% had the
criteria for DM during hospitalization: fasting glucose level
of at least 126 mg/dL (7 mmol/L), random plasma glucose
(RPG) of at least 200 mg/dL (11.1 mmol/L), or glycated he-
moglobin [HbAlc] level of at least 6.5%. Out of the AMI pa-
tients with the criteria for a new-onset DM, only 30% were
clinically diagnosed (as having DM) in the hospital and were
treated instantly >’. Similarly, in a study of 1,566 patients, in-
sulin, or oral agents were prescribed at discharge for 80% of
patients with known DM and only 25.4% of patients with
newly diagnosed DM '. Therefore, the great majority of new-
ly diagnosed DM remained without an appropriate hypogly-
cemic treatment, which is very important finding. Indeed, the
AMI patients who met the criteria for DM, but were not di-
agnosed, had a significantly higher risk for a MACE, 1 year
following discharge, compared with the patients without pre-
vious diagnosis of DM (OR, 1.5; 95% CI, 1.3-1.7; p <
0.0001). On the other hand, there was no a statistically sig-
nificant difference between the patients with properly newly
diagnosed DM and the patients without DM (OR, 1.3; 95%
CI, 0.9-1.7; p = 0.15) *’. The authors divided their DM pa-
tients into only three groups: 1) with a history of DM (34%);
2) without a history of DM, diagnosed during hospitalization
(4%); with the criteria for DM, but undiagnosed during their
intrahospital stay (9%)~".

How many kinds of DM can be observed in AMI?

We believe that it is important to recognize that there
were actually four kinds of DM in ACS: A) Previously diag-
nosed DM '; B) Newly diagnosed (previously present, but
not diagnosed until this admission) DM with HbAlc >
6.5% "**; C) New-onset DM with HbAlc < 6.5% and with
either Cl1. Fasting blood glucose (FBG) > 126 mg/dL (7
mmol/L), or C2. A RPG > 200 mg/dL (11.1 mmol/L), or C3.

Koracéevi¢ G, et al. Vojnosanit Pregl 2019; 76(11): 1184-1189.

The positive oral glucose tolerance test (OGTT) before dis-
charge with 2-hr plasma glucose (PG) > 200 mg/dL (11.1
mmol/L) L D) Undetected DM, i.e., some of the four 2016
American Diabetes Association (ADA) criteria [in terms of
FBG > 126 mg/dL (7 mmol/L), or a RPG > 200 mg/dL (11.1
mmol/L) or HbAlc > 6.5% (48 mmol/mol), or 2-hr PG > 200
mg/dL (11.1 mmol/L) during OGTT (75 g)] not fulfilled and
the other analysis not performed *.

Some frequent mistakes in categorizing DM and
stress hyperglycemia in AMI

The forth group (D) is missing in the aforementioned
work >’ and with this group, the number of DM patients in
AMI would be even higher. Consequently, as these patients
were neither diagnosed nor treated — the real number of ade-
quately diagnosed and treated DM patients in AMI may be
therefore even lower than 30%. This should call to action.
Regarding the terminology used in writing on this topic,
there is a mistake with labeling “newly diagnosed” DM as
“new-onset”. In AMI, the patients without known (previ-
ously diagnozed) DM can be considered as having “new-
onset”, which frequently is not true, because they may have
unrecognized DM for some time. It is not difficult to distin-
guish “new onset DM” from undiagnosed DM, because
HbAlc is normal in the first and elevated in the second case.

Common methodological error for decades was to use
the same cut-off in the AMI patients for the subgroup with
the glycometabolic disease (DM) and without it. This single
cut-off was arteficially low for the DM patients (and high for
non-DM ones) and decreased somewhat the predicitive accu-
racy of stress hyperglycemia (SH). It is particularly true for
the DM patients, because they are less represented in AMI,
so that their cut-off value for SH is more remote from the ar-
tificial single cut-off of the whole AMI group *°. Hypergly-
cemia is common, valid both for risk stratification and treat-
ment initiation and adjustments, but is often the underesti-
mated parameter in critical illnesses, including AMI*'. The
importance of hyperglycemia in AMI stems from two facts:
AMI is one of the most common lethal diseases and glyce-
mia is undoubtely one of the basic parameters in general and
in AMI . Hyperglycemia in AMI has different cut-offs for
the prognostic and therapeutic purposes. The common mis-
take is to take therapeutic treshold e.g., 11 mmol/L (198
mg/dl) for the prognostic one, because the AMI patients
without DM have far less prognostic cut-off ~8 mmol/L (144
mg/dl)*>. Post-prandial hyperglycaemia contributed more to
the CAD genesis as compared to fasting hyperglycemia*>.
No less than 84% of AMI patients with abnormal glucose to-
lerance had normal plasma glucose (FPG) **.

Comparison of the most important tools to detect
DM in AMI (in addition to FPG and RPG)

HbAlc is a marker of an increased CV risk in the pa-
tients with and without DM™*. ADA recommended the
HbA ¢ with a threshold of 6.5%, to diagnose DM, due to its
preanalytical stability, convenience (fasting not required),
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and less day-to-day variability **. Moreover, HbAlc is cur-
rently used to guide the management decisions *. The ACS
patients with HbAlc of 6.0%—6.4% should have an OGTT
6-8 weeks after discharge®. HbAlc reflects the average gly-
cemia, including postprandial spikes during last 3 months *.
The relation of postprandial hyperglycemia and a risk of CV
diseases was demonstrated in a meta-analysis of 95,783 indi-
viduals **". HbAlc has a low intraindividual variability and
is not influenced by the stress caused by ACS *>*°. A single
measurement of HbAlc is not sufficient to diagnose DM **.
Using HbAlc, FPG, and RPG newly diagnosed DM was
found in ~1/5 of all AMI patients and pre-DM in 14% .

OGTT has been often recommended for the AMI pa-
tients 2 *>?°. But neither from ADA *® nor from NICE *,
OGTT is a valid screening tool for both DM and a high CV
risk *'. OGTT in the patients with ACS has comparable accu-
racy to that in the general population. Therefore, it is sound
to perform OGTT in the ACS patients to improve search for
such an important disease as DM **. Bronisz et al. ** reported
that a substantial proportion of AMI patients with the ab-
normal result of OGTT soon after AMI, can have a normal
glucose tolerance 3 months after AMI. To the contrary, a me-
ta-analysis found that < 10% of ACS patients diagnosed with
DM by means of an OGTT before discharge will have a dif-
ferent result at the follow-up OGTT *2. Moreover, HbAlc is
more expensive, it is not availabile so widely, and does not
correlate adequately with the average glycemia in certain in-
dividuals *.

Comparing all three glycemic parameters, FPG, OGTT
and HbA 1¢ simultaneously for mortality and CV disease risk
reveals that the association is strongest for 2-hour plasma
glucose concentration (2hPG) in OGTT*. In addition to
FPG and HbAlc, OGTT reveals much more cases of DM,
both in the general population and CAD*. A portion of AMI
patients with new-diagnosed AMI by means of OGTT was
not negligible ®. The OGTT showed that 27.4% of CAD pa-
tients without known DM at admission actually had DM.
Moreover, 33.5% were found to have impaired glucose toler-
ance (IGT) and another 11.2% were found to have both IGT
and impaired fasting glucose (IFG) *. On one hand, HbAlc
> 6.5% can predict the DM values on OGTT (2hPG value >
11.1 mmol/L) with the positive predictive value of no less
than 100% and could, therefore, replace OGTT to diagnoze
DM following ACS*. To the contrary, OGTT or HbAlc
may not diagnose the same patients; evidence of discrepan-
cies between the two modalities to classify abnormal glyco-

regulation accumulated”. OGTT is likely needed, but there
is a dilemma when to perform it, during the initial hospitali-
zation, or later (e.g., within 30 days, or at three months).

Variable practice reflects directly the lack of consensus
— some authors used to perform OGTT: as early as on the
day one of hospitalization *’, on the day three from the ad-
mission*****’; on the day four of hospitalization*® (the ESC
guidelines also recommend delaying the test for 4 to 5 days
after ACS to minimize the false positive results*"** because
the results of OGTT could be somewhat falsified by stress
hyperglycemia >%); from one to 3 days following the hospital
discharge **; from 7 to 28 days after ACS*’; or 3 months af-
ter discharge ***°.

OGTT at the discharge performed in the patients with
AMI detected a high proportion of patients with previously
unknown abnormal glycoregulation that was significantly
and independently related to a dismal long-term prognosis *'.
Within 7 days following AMI, OGTT can detect many pa-
tients with previously unknown either newly detected DM or
IGT, indicating a high risk for the CV events in the next dec-
ade. OGTT was a better prognosticator as compared to FBG
or HbAlc ™.

Characteristics of most important methods detection of
DM in AMI patients are given in Table 1.

The combination of HbAlc and OGTT to diagnose
DM in the AMI patients

To obtain the diagnosis of DM as soon as possible,
HbA1c and FBG should be analysed during the first days of
hospitalization, but both of them will leave an undetected
group of patients with glucometabolic abnormalities*'. In-
deed, OGTT should be performed when HbAlc and FPG are
inconclusive>'. Moreover, a combination of tests (both
HbA1c and OGTT) in addition to simple FBG can be used to
the better risk-stratification of AMI patients. The OGTT is
more sensitive than fasting plasma glucose and HbAlc. The
AMI patients categorized as newly diagnosed DM by OGTT,
although HbAlc < 6.5%, have a poor long-term prognosis
compared to the patients with HbAlc < 6.5%, and an IFG, or
normal glucose tolerance (NGT)/IGT by OGTT*’. The com-
bination of HbAlc and OGTT seems sound. For example, in
the AMI patients treated invasively with IGT and newly di-
agnosed DM (detected by OGTT), an increase of HbAlc was
one of the strongest independent risk markers of death **.

Table 1
Detection of diabetes mellitus (DM) in the acute myocardial infarction patients
Method Advantage
RPG > 11.1 mmol/L routine, always available 1,27
FBG > 7 mmol/L routine, always available " *°

HbAIC > 6.5%
OGTT 2-hr PG > 11.1 mmol/L
All above

widely available, within 24 hours 1,28
improves DM detection additionally
provides optimal result in DM detection

26,45

36,41, 51

RPG - random plasma glucose; FBG — fasting blood glucose; HbA1C — glycated
haemoglobin Alc; OGTT - oral glucose tolerance test; PG — plasma glucose.
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OGTT in a combination with HbAlc provides the addi-
tional prognostic information on all-cause mortality, as this iden-
tifies a group of high-risk patients, who would remain unde-
tected if using an OGTT, or HbAlc only**. Regretably, in prac-
tice, the HbAlc levels were not available in about 3/4 of AMI
patients without DM . Moreover, the frequency of performing
HbAlc varied widely; it was quite different among hospitals
(capturing from 7.7% to 87.6% of hospitalized patients)>".

The real world underutilization of evidence-based ther-
apies for DM may contribute to worse outcome of patients
with DM and ACS ’. Early diagnosis and treatment of dys-
glycemia may slow down, or even reverse the adverse effects
on the CV system . Improved glycaemic control in the DM
patients following the AMI results in the reduced long-term
mortality >°. A greater benefit could be obtained from treating
the ACS patients with newly diagnosed DM more inten-
sively®. Some of the important advantages of measuring
HbAlc and performing OGTT are timely detection of ab-
normal glucose regulation (during the AMI hospitalization,
or shortly after it) which could give rise to the prevention
strategies, such as lifestyle and pharmacological interven-
tions that can help to prevent DM ***® | and the detection of
pre-DM which can be used to avoid drugs known to impair
glucoregulation, such as diuretics, non-vasodilatory and non-
selective beta blockers, some types of statins, etc. 3658 When
DM is diagnosed, the appropriate diet, anti-DM drugs, exer-
cise programs, etc., can be planed to improve quality of life
and prognosis . Moreover, in the newly diagnozed DM, the
prevention of CV diseases can be improved, such as intro-
duction/intensification of treatment (e.g., renin-angiotensin
system inhibitor, statin, aspirin, etc.), as a risk category
changes substantially with the diagnosis of DM. Timely
made DM diagnosis can improve even the mode of reperfu-
sion, as the diabetic status influence the choice between a
coronary artery by-pass graft (CABG) and a stent, and fur-
ther — the choice of stent, as well as antiplatelet therapy. For
example, < 20% of the patients with dysglycemia, detected
by OGTT, received drug-eluting stents, since they were

treated as the non-diabetic patients at the time of percutane-
ous coronary intervention (PCI)"“'. In the multivariate
analysis, the ACS patients with pre-DM (OR, 1.58,
95%:1.08-2.31) and undiagnosed DM (OR, 1.51, 95%:1.01—
2.26) also had reduced kidney function more frequently, in
comparisson with the AMI patients who had normal glyco-
regulation >,

Consequently, the detection of pre-DM and previously
undiagnozed DM could enable us to pay more attention to
the kidney function and prevent its deteoration. It may be
useful to have information about pre-DM and newly detected
DM prior to imaging techniques requiring contrast, in order
to better prevention of contrast induced nephropathy, i.e.,
acute kidney injury. Moreover, an additional care should be
taken to avoid potentially nephrotoxic drugs, such as, e.g.,
aminoglycosides.

Conclusion

There are four different DM varieties in ACS. The real
number of the DM patients in AMI, who are adequately di-
agnosed and treated, could be even less then 30%. It is im-
portant to measure HbAlc on admission to detect the unrec-
ognized patients with glycometabolic abnormalities. OGTT
before discharge, or within the next 3 months is recom-
mended in the majority of guidelines, but not in all. It is rea-
sonable not to omit OGTT at least if HbAlc is not conclu-
sive. DM and pre-DM are important prognostically, they can
be prevented, or treated only if detected. There is no excuse
to avoid at least one of such routine tests as it frequently oc-
curred in practice with probable serious clinical consequence
(see Table 1).
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Abstract

Bacground/Aim. Obstructive sleep apnea (OSA) involves
repeated episodes of cessation of breathing that occur due
to a decrease in pharyngeal muscle tone. This disorder is
more common in men and represents a significant risk fac-
tor for serious cardiovascular and cerebrovascular events.
The gold standard in the diagnosis of this disorder repre-
sents a polysomnography (PSG), which is technically a
complex and multidisciplinaty method. Respiratory polygra-
phy (RP) may constitute an adequate replacement for most
uncomplicated cases of obstructive sleep apnea. The aim of
the study was to examine the efficacy of using respiratory
polygraphies in diagnosing of obstructive sleep apnea. Me-

Apstrakt

Uvod/Cilj. Opstuktivni poremecaj disanja tokom spavanja
podrazumeva ponovljene epizode prestanka disanja koji nastaju
zbog smanjenja tonusa misica faringsa. Ovaj poremecaj ¢eséi je
kod muskaraca i predstavlja znacajan faktor rizika od ozbiljnih
kardio- i cerebrovaskularnih dogadaja. Zlatni standard u posta-
vljanju dijagnoze ovog poremecaja predstavlja polisomnografija
(PSSG) koja je tehnicki zahtevna i multidisciplinarna metoda.
Respiratorna poligrafija (RP) moze predstavljati adekvatnu za-
menu kod veéine nekomplikovanih slucajeva opstruktivne skep
apneae. Cilj rada bio je ispitati efikasnost primene RP u dijagno-
stikovanju opstuktivnog poremecaja disanja tokom sna. Meto-

thods. On all the patients with suspected obstructive sleep
apnea, RP and a retrospective analysis of the obtained re-
sults were performed. Results. By completing our examina-
tion, we proved that there was a positive correlation be-
tween the results obtained by using RP and the predictors
of obstructive sleep apnea such as the Epworth sleepiness
scale (EPWORTH) score, neck circumference and body
mass index. Conclusion. Respiratory polygraphy represents
a cheaper and simpler replacement for PSG, especially with
uncomplicated obstructive breathing disorders during sleep.

Key words:
sleep apnea syndrome; diagnostic techniques and
procedures; respiratory function tests; risk factors.

de. Kod svih ispitanika sa sumnjom na opstuktivni poremecaj
disanja tokom sna, ucinjena je respiratorna poligrafija i retro-
spektivna analiza dobijenih rezultata. Rezultati. Ucinjenim is-
pitivanjem dokazali smo da postoji pozitivna korelacija izmedu
rezultata dobijenih RP prediktora kao $to su Epworth Slkepinness
scale (EPWORTA skor), obim vrata, indeks telesne mase.
ZakljuCak. Respiratorna poligrafija predstavlja jeftiniju i jed-
nostavniju zamenu za PSG narocito za nekomplikovane op-
struktivne poremecaje disanja tokom sna.

Kljucne reci:
apneja u snu, sindromi; dijagnosti¢ke tehnike i
procedure; respiratorna funkcija, testovi; faktori rizika.

Introduction

Obstructive sleep apnea (OSA) is regarded as continuing
episodes of obstruction of upper airways which cause lowered
saturation of blood with oxygen and interrupted sleep. More
precisely, OSA implies more than five breathing abortions

and/or significant reduction of ventilation during one hour of
sleeping. These episodes are quantified with the apnea/hypopnea
index (AHI). Breathing disorder is the consequence of reduction
muscle pharynx’s tone and the cause of specific day-night
symptoms which significantly decrease the quality of life and
increase the risk of lethal cerebral and cardiovascular events "%,
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In the general adult population, 4% of males and 2% of
females have OSA.

Physical constitution and age are tightly connected with
occurrence of OSA. Obese and middle aged people are more
likely to have OSA, particularly patients with the body mass in-
dex over 35 kg/m’, where incidence is between 7% and 11% *.

In this disorder, the main pathophysiological change
consists of continuing episodes of hypoxemia which cause
complex inflammatory mechanisms and accelerate patho-
logical processes in organism, such as arteriosclerosis > .

Interrupted sleep, intermittent hypoxia, systemic in-
flammation and chronically raised tone of sympathetic nerve
system caused by OSA make many cardiovascular disorders,
such as arterial hypertension, ischemic heart disease, conges-
tive heart failure and disturbance of heart rhythm *°.

Except the negative effect on brain and cardiovascular
diseases, OSA makes already existing lung diseases such as
bronchial asthma, chronic obstructive pulmonary diseases
significant and deepens the respiratory insufficiency '°.

OSA leaves serious consequences on the gastrointesti-
nal tract and endocrine system which are manifested through
the gastroesophageal reflux disease — GERD, and distur-
bance of liver and pancreatic functions ''.

The diagnosis of this disorder is based on the typical
anamnestic data, results gathered from various question-
naires at the end and on the specific examination — recording
respiratory acts during sleeping.

Initially, the hetero-anamnestic data, obtained from
family members often has a crucial part in the diagnostic
process of this disorder '>"*.

This way, many diagnostic procedures contribute to
raising the number of diagnosed cases in real conditions by
increasing the number of the diseased .

The Epworth’s sleepiness scale (ESS) is one of the most
frequently used tests for estimating somnolence which con-
sistsed of 8 questions focused on problem intensity caused
by interrupted sleep. Answers are graded with points from 0
to 3. According to this test, a score of 10 or more points is
regarded as an indication for the examination .

In order to verify a sleeping disorder, the standards re-
quire usage of polysomnography (PSG) with registering sev-
eral vigilance and somnolence parameters (electroencepha-
logram, electrooculogram, electromyogram as well as cardio-
respiratory (airflow, oximetry, effort, respiratory movement,
etc.) and the visual parameters.

Polysomnography is technically complex and expen-
sive, which makes it often an unavailable method. Because
of its complicatedness, the need for a faster, simpler and less
expensive method has aroused '.

Respiratory polygraphy (RP) is a technically simpler
and much cheaper method which can play an important role
in the diagnosis of obstructive sleep apnea.

The aim of the study was to show the efficiency of us-
ing RP in diagnosing obstructive sleep apnea and examine
the correlation between apnea-hypopnea index (AHI) index
obtained using RP and scoring achieved by using the ESS,
body mass index and neck circumference, as well as risk fac-
tors for the existence of sleep apnea.

Methods

The examination included 61 patients, 52 men and 9
women, age from 30 to 76 years old, with suspicion of hav-
ing a breathing sleep disorder. All of them completed the
ESS test after the patients’ history was gathered and physical
examination performed. Everyone got their neck circumfer-
ence measured as well as their body mass index calculated.
After that, the patients who had positive anamnestic data and
the result on the ESS of at least 10 did a RP. We conducted a
retrospective analysis of the results.

Results

By analyzing the distribution of patients by sex and age,
we found that among examined patients (52 mean and 9
women) most of them were middle-aged and elderly men
with average age of 59 years.

On further analysis, we performed an examination of
the correlation of the AHI index and parameters which repre-
sent known risk factors, such as the ESS, neck circumference
and body mass index.

The results obtained from the ESS were in a positive
correlation with the AHI index acquired by RP (p < 0.0001;
R=0.53,n=061) (Figure 1).

We found that the patients with the increased neck cir-
cumference had a higher AHI index (p<0.0001; r = 0.46,
n =49). The correlation between the raised body mass index
and the higher AHI index was: p<0.0001; r = 0.49, n=61
(Figures 2 and 3).
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Fig. 1 — Correlation between the ESS score and AHI index.
ESS — Epworth sleepiness scale; AHI — apnea-hypopnea index.
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Fig. 3 — Correlation between neck circumference and AHI index.
AHI - apnea-hypopnea index.
Discussion In one big study, Iber et al. ° showed that portable devices

Verification of obstructive sleep apnea is the most impor-
tant step in the process of diagnosis and successful treatment.
Although PSG is recommended as a “gold standard”, there is a
growing interest in the alternative diagnostic methods that could
quickly and easily give the same or similar data.

In support of this fact is an increasingly frequent appli-
cation of RP, especially in the pediatric population .

Besides accepting RP by the clinician, a need for the
new diagnostic methods has been recognized by the relevant
world organizations.

Based on the number of measured variables, the Ameri-
can Academy of Sleep Medicine (AASM) classified the
sleep study into four main types out of which the three of
them can be performed with the portable monitoring '*.

Despite the fact that the portable devices measured the
same parameters as PSG, there are authors who believe that
the portable monitoring has variable sensitivity and specific-
ity for OSA.

These attitudes largely result in the lack of research on
this type of devices "’.

The existence of conflicting opinions did not reduce the in-
terest for RP. Consequently, numerous studies confirmed the
compatibility of the AHI index obtained after PSG and RP.

displayed a very low degree of failure in diagnosing apnea.

Other studies proved the acceptable sensitivity and spe-
cificity of portable devices with a very low percentage of
falsely positive results (about 3%) *'.

In a randomized study, Campbell and Neill ** pointed
that a portable diagnosis without supervision was proven to
be an adequate PSG alternative.

This knowledge encouraged us to perform our study
whose aim was to examine the effectiveness of RP in the di-
agnosis of OSA.

The results we obtained mostly confirmed well- known
views on the possibilities of RP.

The population of our examinees had the typical demo-
graphic characteristics of people with obstructive sleep ap-
nea, having been largery made up of elderly and middle-aged
men, which is consistent with pervious findings.

By examining the correlation between the results ob-
tained by the ESS and the AHI index determined by RP, we
demonstrated a positive correlation between these two pa-
rameters. In other words, the higher the score on the test, the
higher the AHI index.

We examined the relationship between the neck circum-
ference and AHI index and we also got a positive correlation.

Similarly happened when we compared the value of
body mass index with the AHI index obtained by RP because

Novkovi¢ D, et al. Vojnosanit Pregl 2019; 76(11): 1190-1193.
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we proved a positive correlation between these two parame-
ters. The greater body mass index was associated with the
higher index of AHI.

Our results showed that there was no inferiority of RP
compared to PSG in diagnosing the obstructive disorders of
breathing during sleep.

Of course, our conclusions, and the conclusions of other
authors are primarily related to OSA in conditions where
there are no significant comorbidities ****.

Conclusion

Although PSG is the "gold standard" in the diagnosis of
obstructive sleep apnea, RP can be an adequate substitute es-
pecially when it comes to the obstructive disorders.

The significance of this method is even greater if we
take into account the fact that RP is significantly more favor-
able financially, technically simpler and therefore more ac-
cessible for wider use.
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Abstract

Introduction. Syphilis rarely affects anorectal region. The
symptoms are nonspecific and are commonly disregarded in
our country. Therefore, they pose a difficulty both for a diag-
nosis and for a treatment.We presented a patient with the clini-
cal, laboratory, endoscopic and histological characteristics of
rectal siphilis who was initially suspected to have inflammatory
bowel disease. Case report. A 29-year-old man was hospital-
ized with a suspected inflaimmatory bowel disease, with symp-
toms such as frequent blood-stained diarrhea, lower abdominal
pain and a loss of appetite. The physical examination showed
maculopapular skin rash on the body. The ileocolonoscopic
examination revealed finely granulated rectal mucosa, the loss
of vascular pattern, and at 3 cm from the anal verge, an exul-
cerated submucosal lesion 1.2 cm in diameter, with two smallet,
similar looking lesions. The histological examination of biopsies
showed diffuse inflammatory-cell infiltration, with cryptitis, Pa-
neth cell metaplasia with granuloma without caseous necrosis,
which was highly suggestive of Crohn’s disease. The Treponerna

Apstrakt

Uvod. Zahvatanje rektuma sifilisom je retko. Simptomi ove in-
fekcije nisu specificni i u nasoj sredini se ¢esto na njih ne misli.
Zbog toga ona predstavlja dijagnosticki i terapijski izazov. Prikazan
je bolesnik sa klinickim, laboratorijskim, endoskopskim i histolos-
kim karakteristikama rektalnog sifilisa kod koga se inicijalno sum-
njalo na inflamatornu bolest creva. Prikaz bolesnika. Bolesnik
star 29 godina je hospitalizovan pod sumnjom na zapaljensku bo-
lest creva, sa tegobama u vidu ucestalih stolica sa primesama krvi,
bolova u donjem delu trbuha i gubitka apetita. Fizikalnim pregle-
dom zapazena je makulopapulozna ospa po kozi. Ileokolonosko-
pijom je videna fino granulisana sluznica rektuma bez vaskularne
$are i na 3 cm od anokutane granice egzulcetisana submukozna le-
zja veli¢ine 1,2 cm, sa dve manje lezije slicnog izgleda. Patohisto-
loskim pregledom biopsija opisan je difuzni inflamatorni infiltrat, sa
kriptitisom, metaplazijom Panetovih Celija, sa prisustvom granulo-
ma bez kazeozne nekroze, $to je bilo visoko suspektno na Krono-

pallidum  test results were positive [hemagglutination assay
(TPHA)] with a titer 1:2,560 and the rapid plasma reagin test
(RPR) with a titer 1 : 16. The ensuing detailed anamnesis on the
patient’s sexual behavior showed that the patient had unpro-
tected anal sexual relation with another man and the diagnosis
of secondary syphilis was confirmed. After the treatment with
benzathine penicillin G once a week, during a three-week pe-
riod, the patient had no symptoms and had normal inflamma-
tory markers, with a significant decrease of RPR titre and nor-
mal mucosa on trectosigmoidoscopy. Conclusion. Taking in
consideration the variable clinical and endoscopic manifesta-
tions of this disease, it is necessary to take a detailed history of
sexual behavior, since it can be crucial for determining the di-
agnosis and differential diagnosis of siphilis.

Key words:

diagnosis, differential; homosexuality; inflammatory
bowel diseases; rectal diseases; sexually transmitted
diseases; syphilis; treatment outcome.

vu bolest. Treponenta Pallidum Hemaglutination Assay (TPHA) test je
bio pozitivan u titru 1 : 2 560 i Rapid Plasma Reagin (RPR) test pozi-
tivan u titru 1 : 16. Nakon detaljno uzete anamneze o seksualnom
ponasanju, utvrdeno je da je bolesnik imao nezasticen analni seks
sa drugim muskarcem i potvrdena je dijagnoza sekundarnog sifilisa.
Nakon terapije benzatin penicilinom jednom nedeljno u trajanju
od tri nedelje, bolesnik je bio bez tegoba, sa normalnim laboratotij-
skim nalazima, znacajnim padom titra RPR testa a rektosigmoido-
skopfjom je videna normalna sluznica. Zaklju¢ak. Uzimajudi u
obzir raznolike klinicke i endoskopske manifestacije sifilisa, neop-
hodno je detaljno uzeti podatke o seksualnom ponasanju, $to
moze biti presudno prilikom postavljanja dijagnoze.

Kljucne reci:

dijagnoza, diferencijalna; homoseksualnost; creva,
zapaljenske bolesti; rektum, bolesti; veneri¢ne bolesti;
sifilis; lecenje, ishod.
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Introduction

Sexually transmitted diseases may spread to parts of ga-
strointestinal tract. The most common causes of the diseases
of anorectal region are chlamydia, gonorrhea, herpes simplex
virus (HSV) and syphilis *. Treponema pallidum infection is
the third cause of symptomatic infection of anorectal region
in men who have sex with men, after the HSV infection and
gonorrhea. Syphilis rarely affects anorectal region. The
symptoms of these infections are nonspecific and are com-
monly disregarded in our country. Therefore, they pose a dif-
ficulty both for a diagnosis and for a treatment *>.

We presented a patient with rectal syphilis with the
clinical, laboratory, endoscopic and histological characteris-
tics which suggested Crohn’ s disease.

Case report

A 29-year-old man was hospitalized with suspected in-
flammatory bowel disease, with the symptoms such as frequent
blood-stained diarrhea, lower abdominal pain and aloss of appe-
tite. The physical examination of the systems was negative, ex-
cept for the presence of maculopapular skin rash on the body.
He denied previous diseases or risky sexua behavior.

The laboratory test results revealed the increased in-
flanmatory markers — leucocytes 12.15 x 10%L (reference
range 4.0-10.0 x 10°/L), C-reactive protein 58.1 mg/L (ref-
erence range 0.0-5.0 mg/L) and erythrocyte sedimentation
rate 80 mm/h (reference range 3-8 mm/h). The parameters of
liver and renal function were within the range, without ane-
mia or hypoproteinemia. The stool sample tests on Clostrid-
ium difficile toxin A and B, bacteria, parasites and protozoa
were negative. lleocolonoscopic examination revealed finely
granulated rectal mucosa, the loss of vascular pattern, and at
3 cm from the ana verge, an exulcerated submucosal lesion,
1.2 cm in size was found, with two smaller, similar looking
lesions, 4-5 mmin size (Figure 1).

The pathohistological examination of rectal biopsies
showed diffuse inflammatory-cell infiltration, with cryptitis,
Paneth cell metaplasia, with granuloma without caseous ne-
crosis, which was highly suggestive of Crohn’s disease. The
computed tomography (CT) scan of the pelvis reveaed the
enlargement of inguinal lymph nodes, up to 16 mm in diame-
ter. Due to the maculopapular skin rash, and with the goal of
investigating the other granulomatosis, the additional exami-
nations were performed. While the anti-neutrophil cytoplas-
mic antibodies (ANCA), antinuclear antibodies (ANA) and
angiotensin converting enzyme (ACE) tests were negative,
the Treponema pallidum hemagglutination assay (TPHA) re-
sults were positive with a titer 1 : 2,560 and the rap-
id plasmareagin test (RPR) with atiter 1 : 16). The ensuing
detailed anamnesis on the patient’s sexual behavior showed
that the patient had unprotected anal sexual relation with an-
other man. Upon consultation with a dermatovenereologist,
the diagnosis of secondary syphilis was confirmed. Because
of common co-occurrence with other sexually transmitted
diseases, the additional tests were performed, including the

Damjanov D, et al. Vojnosanit Pregl 2019; 76(11): 1194-1196.

HIV and hepatitis C antibodies, HBs antigen and urethral
swab for chlamydia and gonorrhea, which were al negative.

Fig. 1- Endoscopic image of the rectal ampulla
with finely granulated mucosa, the loss
of vascular pattern and exulcerated submucous
lesion with two minor lesions.

The patient was treated with intramuscular therapy of
2.4 million units of benzathine penicillin G once aweek, dur-
ing a three-week period. One month after commencing the
treatment, the patient had no symptoms and had normal in-
flammatory markers with a significant decrease of RPR titre.
Control rectosigmoidoscopy revealed norma mucosa of the
rectosigmoid colon.

Discussion

Syphilis is a sexually transmitted systematic disease
caused by the Treponema pallidum spirochete. The disease
develops through the phase of early syphilis, which lasts up
to two years, and late syphilis. Early syphilis includes pri-
mary, secondary and early latent stages, while late syphilis
includes |ate latent and tertiary stages®.

Primary syphilisis characterized by the presence of sol-
id chancre (ulcus durum) at the place of inoculation, most
commonly found at genitals with regional lymphadenopathy.
At least 5% of such lesions are extragenital, so that the ulcus
may pass unnoticed if located in the anorectum, cervix, or in
the oral cavity °°. It is usually solitary, although the multiple
ulcerations may also occur. In some untreated patients the
chancre does not epithelize, and may be present in the sec-
ondary stages of the disease, asin our patient’s case. Secon-
dary syphilis is characterized by maculopapular skin rash,
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plaques, ulceration, erosion and papula on the mucosa, as
well as by the systemic manifestations (generalized lympha-
denopathy, mild form of hepatitis, splenomegaly, uveitis, ar-
thritis, parotitis, glomerulonephritis), which is the reason
why syphilisis often called “the great imitator” .

Due to its nonspecific symptoms, rectal syphilis repre-
sents a diagnostic challenge, although the insight into the
relevant literature reveals that, despite being rare, it is recog-
nizable in comparison to other localizations of the disease ’.
Only severa dozens of cases of primary and secondary
anorectal syphilis was described in the past severad decades.
Most cases described involve the homosexua and bisexual men,
mainly coming from the underprivileged socia groupsin larger
cities. Among the homosexua male population, it has been
found in 2% of the patients with rectd symptoms. 25%-50%
cases of syphilis co-occur with the HIV infection *.

The patients usually complain about defecation disor-
ders, diarrhea with blood and mucus, tenesmus, urgency of
defecation, the symptoms which are not specific and suggest
all benign diseases of anorectal region and tumors ™%

The endoscopic image of rectal syphilisincludes thein-
flammatory, infiltratory vegetant lesions, ulceration and
pseudotumors, which are not located in the proximal seg-
ments of the colon. Therefore, the differential diagnostic
specter is rather wide, including the inflammatory bowel dis-
eases, lymphomas, viral ulcerations [cytomegalo virus
(CMV) and HSV], lymphogranuloma venerum, solitary rec-
tal ulcer and rectal carcinoma, which necessitates multiple
biopsies. In case of our patient, endoscopy revealed finely

granulated rectal mucosa, the loss of vascular pattern, with
an exulcerated submucous lesion and two minor satellite
changes, which may suggest Crohn’s disease, also confirmed
by the histological results of the granuloma in biopsies. Ex-
cept in Crohn’s disease, granuloma without caseous necrosis
can aso be present in other diseases, such as sarcoidosis,
vasculitis, lymphogranuloma venererum, but also in syphilis,
athough its histological image is most commonly nonspe-
cific and corresponds to chronic inflammation *”.

For diagnosing syphilis, the most important tests are
nonspecific [venera disease research laboratory (VDRL) and
RPR] and specific serological (TPHA) tests .

The treatment recommendation of all stages of syphilis
is penicillin (benzathine penicillin G, benzyl penicillin). In
the patients with sensitivity to penicillin and depending on
the stage and form of syphilis, the treatment may include
doxycycline, ceftriaxone or azithromycin *.

Syphilis is a serious hedth threat world-wide. In the
past 15 years there was an increase in its incidence and pre-
valence, especialy of the anorectal form in the men who had
sex with men. It may occur on its own, or together with the
HIV infection, or other sexually transmitted diseases® °.

Conclusion

Taking into consideration the variable clinica and endo-
scopic manifestations of this diseasg, it is necessary to take a de-
tailed higtory of sexud behavior, since it can be crucial for de-
termining the diagnosis and differential diagnosis of siphilis.
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Abstract

Introduction. Aortic coarcation is a congenital condition
mostly detected and treated during childhood. Adult pa-
tients with coarctation and associated cardiac lesions repre-
sent a challenge and a subject of debates concerning ade-
quate treatment. We report 2 patients with aortic coartation
when a surgical treatment was necessary. Case report. First
patient was a G6l-year-old male with previous mechanical
aortic valve implantation. He underwent one stage surgical
reconstruction of aortic coarctation and surgical repair of
aneurysm of ascending aorta. The second patient was a 49-
year-old female with aortic aneurysm, bicuspid aortic valve,
severe aortic insufficiency and coarctation of aorta below
branching of subclavian artery. She underwent the Bentall
procedure and surgical repair of coarctation by bypass
where the proximal anastomosis was made between the

Apstrakt

Uvod. Koarktacija aorte je kongenitalno stanje koje se naj-
cesce otkriva i le¢i u detinjstvu. Odrasli bolesnici sa koarkta-
cijom i pridruzenim sr¢anim oboljenjima predstavljaju pravi
izazov 1 temu za stru¢ne polemike oko adekvatnog nacina
lecenja. Prikazana su dva bolesnika sa koarktacijom aorte
kod kojih je hiruski tretman bio neophodan. Prikaz bole-
snika. Prvi bolesnik bio je muskarac star 61 godinu sa pret-
hodno ugradenom mehani¢ckom aortnom valvulom. U jed-
nom aktu je uradena rekonstrukcija koarktacije aorte i ope-
rativno zbrinjavanje aneurizme ascendentne aorte. Drugi
bolesnik bila je 49-godisnja Zena sa aneurizmom aorte, biku-
spidnom aortnom valvulom, teskom aortnom insuficijenci-

terminal part of Dacron graft and the lateral part of graft
used for Bentall, while the distal anastomosis was made be-
tween the terminal part of Dacron graft and the lateral part
of descending aorta below coarctation. The postoperative
course and the follow-up of the patients of 3 and 1 year, re-
spectively, were without complications. Conclusion. Single
operation is a better choice in the patients with concomitant
pathology such as the aortic aneurysm, or aortic valve dis-
ease. Bach patient should be analyzed on a single basis, and
a decision about a surgical technique and surgical course
brought accordingly.

Key words:

aortic aneurysm; aortic coarctation; aortic valve
insufficiency; echocardiography; cardiac surgical
procedures; treatment outcome.

jom i koarktacijom aorte ispod odvajanja arterije supklavije.
Uradena je Bental operacija i operacija bajpasa izmedu as-
cendentne i torakalne aorte. Kod oba bolesnika je postope-
rativni tok protekao bez komplikacija. U periodu pracenja
od 11 3 godine nije bilo komplikacija. Zaklju€ak. Operacija
u jednom aktu je bolji izbor kod bolesnika sa pridruzenom
patologijom kao sto je aneurizma aorte i bolest aortne val-
vule. Svakog bolesnika treba pojedinacno razmotriti i doneti
odluku o najpogodnijoj hirurskoj intervenciji.

Kljuéne reci:

aorta, aneurizma, aorta, koarktacija; zalistak, aortni,
insuficijencija; ehokardiografija; hirurgija, kardijalna,
procedure; lecenje, ishod.
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Introduction

Aortic coarctation is a congenital condition mostly de-
tected and treated during childhood. A diagnosis of coarcta-
tion in adulthood is usually incidental one, made during the
diagnostic evaluation for other cardiac conditions™?. The
adult patients with coarctation and associated cardiac lesions
represent a challenge even in the era of percutaneous stent
procedures, and are the subject of many professional debates
concerning the most adequate treatment *. Based on the un-
derlying morphology, the age of patient, and presence or ab-
sence of other lesions, multidisciplinary team of surgeons, a
cardiologist, interventionists and an anesthesiologist should
decide on the right course of treatment.

We presented 2 patients with aortic coartation when the
surgical treatment was necessary.

Case report

Casel

A 61-year-old male was admitted to our hospital for
surgical reconstruction of aortic coarctation and aneurysm of
ascending aorta. Four years before that, he underwent the
surgery to implant the mechanical aortic valve due to the aor-
tic valve insufficiency. This previous aortic valve replace-
ment surgery was not performed in our Clinic and no prior
documentation was available to us. We have no knowledge if
the diagnosis of coarctation was established then and, if yes,
why it was not treated during the aortic valve replacement
surgery. Transthoracic echocardiography (TTE) showed the
aneurysmatic dilatation of ascending aorta at bulbus level 74
mm. Mitral valve regurgitation of 1-2+/4 was present into the
enlarged (50 mm) left atrium. The left ventricle was normal
with the preserved systolic function. The artificial aortic
valve showed the normal excursions with 1+/4 transvalvular
regurgitation. The right ventricle was normal with tricuspid
regurgitation of 1+/4 into the dilated right atrium and the
right ventricular systolic pressure (RVSP) 31 mmHg. Mul-
tislice computed tomography (MSCT) with aortography
showed the aneurysmatic dilatation of aortic root and the as-
cending aorta with the lumen diameter at the level of aortic
bulbus 74 x 73 mm, aortic arch 50 x 49 mm as well as a
spindle like narrowing of aorta after the branching of left
subclavian artery with poststenotic dilatation of the descend-
ing aorta (Figure 1). It was not possible to perform coronary
angiography due to an extreme dilatation of the ascending
aorta. Comorbidities included the arteria hypertension, par-
oxysmal atria fibrillation. The patient underwent a repair of
aneurysm by interposition of Dacron graft as well as a repair
of coarctation by the bypass ascending aorta to the descend-
ing aorta with Dacron graft. The approach to the femoral ar-
tery cannulation was achieved by establishing the retrograde
cardiac pulmonary bypass. Being that it was a cardiac sur-
gery requiring resternotomy (REDO) surgery, adhesiolysis
was performed, after which the aorta was cannulated and
subsequently clamped. A resection of the aneurysm was per-
formed. The Dacron graft 30 mm was implanted — the prox-

imal anastomosis was sutured to the previously implanted
aortic valve, the coronary arteries ostia were detached and re-
implanted on the graft. The posterior pericardium was then
cut-opened, the posterior side of pericardium was cut-opened
and the desceding aorta was accessed and clamped distally as
well as proximally. After the clamping of the aorta, the Da-
cron graft 12 mm was sutured terminal-laterally to the de-
scending aorta, followed by the terminal lateral anastomosis
between the 12 mm Dacron graft and Dacron graft at the po-
sition of the ascedenting aorta (Figure 2). The graft that was
used to treat coarctation was positioned from the ascending
aorta graft to the thoracic aorta on the left side. In this case,
the approach of positioning the graft behind the vena cava
was not used, being that this was a REDO surgery and the
numerous adhesions made it technically impossible. The
postoperative course and the follow-up of 36 months were
without complications.

Case?2

A 49-year-old female, with a history of arterial hyper-
tension and hyperlipidemia, was admitted for a surgical re-
pair of the aortic aneurysm and coarctation of the aorta. Two
months prior the surgery, the patient felt heart pounding, and
later, the same day, the chest pain propagating to the left up-
per arm. The intensity of pain was 6/10, and it lasted for two
hours. She was admitted to the regional hospital for the eval-
uation, and afew days later, the patient was transferred to the
Emergency Department at our Clinical Center under the sus-
picion of possible aortic dissection or myocardial infarction.
Performed aortography showed the ascending aortic aneu-
rysm, circulatory diameter of around 70 mm and 150 mm
lenght, aortic regurgitation 3+/4. Coronary angiogrphy was
not possible due to the unachievable coronary cannulation.
Coarctation of the aortawas also visualized. TTE showed the
dilated aorta root 39 mm, ascending part 66 mm, aortic arch
46 mm. The descending, thoracic and abdomina aorta were
of normal size. Stenosis (coarctation) was evident just below
the branching of subclavian artery. The aortic valve was bi-
cuspid and aortic regurgitation of 3+/4 was present. The left
ventricle diastolic diameter was enlarged (63 mm). There
was hypokinesia of a small part of basal segment of inferior
wall, but the global left ventricle gection fraction was pre-
served (70%). The structure resembling the intimal flap was
visualized in the initial part of ascending aorta. MSCT an-
giography of the thoracic and abdomina aorta and iliac ar-
tery revealed the dilated ascending aorta diameter of 70 mm.
Coarctation with internal kinking was spotted at the begin-
ning of descending aorta. There were no signs of dissection.
The patient underwent the Bentall surgical procedure and the
reparation of coarctation by suturing the terminal part of 10
mm Dacron graft with the lateral part of the Dacron graft that
was used for the Bentall procedure. Other part of 10 mm Da-
cron graft was sutured to the lateral part of descending aorta
below coarctation. In this case, there was no need for a Da-
cron graft of diameter greater than 10 mm, because the pa-
tient did not have the classica symptoms for coarctation and
she developed collateral circulation.

Velinovi¢ M, et al. Vojnosanit Pregl 2019; 76(11): 1197-1202.
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Fig. 1 — Presurgical multislice computed tomography showing aneurysmatic dilatation of aortic root
and ascending aorta. A spindle like narrowing of aorta after the branching of left subclavian artery
with poststenotic dilatation of the descending aorta. Visible mechanical aortic valve.
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Fig. 2 — Postsurgical multislice computed tomography showing repaired aneurysm with interposition of
Dacron graft. Repaired coarctation with extraanatomic bypass (ascending to descending aorta).
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Also, the anastomosis was sutured below coarctation
enabling the partial native blood flow through coarctation it-
self. The postoperative pressure gradient in the descending
aorta below coarctation was 10 mmHg. The patient was dis-
charged with no postoperative complications. During the pe-
riod of one-year follow-up, she was without complications.

Discussion

Surgery as a treatment of coarctation of the aorta still
has its place, even today in the era of percutaneous proce-
dures. The surgical management of coarctation of the aorta
presents technical controversy, especialy if other cardiac pa-
thology isinvolved aswell. There is an ever-present question
about the choice of the right technique, single-stage or two
stage procedure, and which pathology to repair first °.

The advantages of a single stage approach are: a num-
ber of surgical procedures and shorter duration of hospitali-
zation. Many authors do not prefer this approach due to its
negative side, which includes the hemodynamic instability
and myocardia hypoperfusion due to a sudden decrease in
afterload . Also, a single stage procedure with one large in-
cision is not preferred because the exposure is poor and there
is an increased risk of bleeding. A single stage operation
with sternotomy and thoracotomy simultaneously may in-
crease the postoperative pain and risk of atelectasis®. The
surgical repair of coarctation carries a risk of spina cord
ischemia and consequent paralysis®’. The lung compression,
chylothorax, uncontrollable bleeding, phrenic nerve and la
ryngeal nerveinjury may also occur "%,

We think that the modified a single stage approach with
the extra anatomic bypass technique (ascending to descend-
ing bypass) has advantage because the pericardia approach
decreases a risk of the above mentioned complications. The
use of partial aortic cross clamp alows perfusion distally,
decreases possibility of mesenteric ischemia, spina cord
ischemia and consequent paralysis especialy in the older pa-
tients. Some authors find this to be the technique of choice
for the adult patients with the ascending aortic aneurysm,
aortic valve or coronary disease associated with coarcta

tion " **°. Even though repairing coarctation in the first stage
facilitates the blood pressure control and decreases afterload,
a substantial risk of aneurysm rupture still remains between
two stage approach operations. A single stage procedure is
preferred in these patients®. The two-stage procedure in-
cludes the correction of coarctation and associated cardiac
lesion®. There is an ongoing debate about which pathology
should be corrected first. Repairing coarctation in the first
stage alows the relief of proximal hypertension and safer
aortic cannulation for the second stage procedure™. Operat-
ing on first the cardiac lesions enables the coronary and
myocardia flow redistribution and prevents left ventricular
ischemia caused by sudden decrease in afterload. Of course,
each approach carries its disadvantages as well. The patients
whose cardiac lesions are repaired in the first stage have a
risk of bleeding and hemodynamic instability due to the in-
crease in the afterload, as well as occurrence of atria fibrilla-
tion and ischemia in the dilated left ventricle. Anticoagula-
tion and renal perfusion complications may occur **2,

If aortic dissection of ascending aorta occurs in a pa-
tient with coarctation, it is rational to manage surgically the
more urgent problem, either to repair the ascending aorta
first, then repair coarctation in a single stage using one inci-
sion, or two incisions (median sternotomy and thoracotomy),
which is a great trauma for the patient. All patients treated
for aortic coarctation should have regular follow-ups, be-
cause of the significant incidence of recoarctation, aneurysm,
stenosis or incompetence of aortic valve, and coronary artery
disease™.

Conclusion

The choice of surgical technique depends on skills and
experience of a surgical team, and the surgical equipment as
well. Single operation is a better choice for the patients with
concomitant pathology such as the aortic aneurysm, or the
aortic valve disease. Each case should be analyzed on a sin-
gle basis and decision about the surgical technique and sur-
gical course brought accordingly.
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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 Sth 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 legend 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 alphabetical 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.vma.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
pokusSaj 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 ukljucujuci 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 pojedinaénom 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 pokrice
troSkova jeziCke, strune 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 vi$e prihvacenih 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 opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj piSu), aktuelne teme, metaanalize, kazuistika, seminar
prakticnog lekara, Clanci iz 1st0r1]e medlclne li¢ni stavovi, naruceni
komentari, pisma urednitvu, izveStaji sa nauénih i struénih skupova,
prikazi kn]lgal drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih saopStenja, metaanalize i kazuistike ob]avlju]u 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 veli€ine 12, a naelno 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 prelazm 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) i standardnih medunarodno prihvacenih 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 konacnog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
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,
LS 51

¢) 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 moZze 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 ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih Zivotinja,
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statisticka znacajnost) i glavni Zakljucak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zaklju€ak). Ispod apstrakta, ,,Kljucne reci“ sadrze 3—10 klju¢nih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uved, 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 p()({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujué¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguci reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode,
ukljuCujuéi i statisticke. Ta¢no identifikovati sve primenjene lekove i
hemikalije, ukljucujuéi genericko ime, doze i naCine davanja. Za ispiti-
vanja na ljudima i zivotinjama navesti saglasnost nadleZnog etickog ko-
miteta.

. Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti 1li 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 ef 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 prihvaceni za stampu ali jo$ 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¢ D, 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 pOJavl_uvan]a 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 pr111k0m umanjivanja budu Citljivi. Sﬂke treba da budu
Jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (S 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 po]edlnacno treba objasniti u legendi. Za fotomi-
krogratfije navesti metod bojenja i podatak o uvecanju.

Skracenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koris¢eni na slede¢i nacin;
definisati skracenice i akronime pri njihovom Frvom 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 p: nﬁ(ls svih skracenica i akronima sa objaSnjenjima treba dosta-
viti pri predaji rukopisa.

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