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Relationship of depersonalization and suicidality in depressed patients

Povezanost depersonalizacije 1 suicidalnosti depresivnih bolesnika

Suzana Togi¢ Golubovi¢*', Olivera Ziki¢*", Violeta Slavkovic?,
Gordana Nikoli¢*', Maja Simonovié*'

University of Ni§, *Faculty of Medicine, Ni§, Serbia; Clinical Centre Nis,
Clinic for Mental Health Protection, Clinic for Psychiatry, Ni§, Serbia

Abstract

Background/Aim. Depersonalization is considered to be
the third leading symptom in psychiatric morbidity. The aim
of this study was to investigate the correlation of deperson-
alization and different patterns of suicidal behaviour in pa-
tients suffering from depresssive disorder. Methods. The
study included 119 depressed patients divided into two
groups: the first group consisted of depressed patients with
clinically manifested depersonalization according to the
Cambridge Depresonalisation Scale presented score = 70,
and the second group consisted of the patients whithout
clinically manifested depersonalization symptomatology, or,
it was on the subsyndromal level. Subsequently, these two
groups were compared regarding the suicidality indicators.
Results. According to the Scale for Suicide Ideation of
Beck, the depressed patients with depersonalization had sta-
tistically significantly higher scores regarding suicidal idea-
tion, both active and passive, more often manifested suicidal
desire, suicidal planning and overall suicidality (p < 0.000).
Positive ideation, as a protective factor, was reduced in this
group (p < 0.000). These patients had more previous suicide
attempts  (p < 0.001) and family history of suicides
(» = 0.004). The depressed patients with depersonalization
had 8 times more often active suicidal desire, 11 times more
often passive suicidal desire and 5 times more often suicidal
planning compared to patients without depersonalization.
Conclusion. Suicidal potential, manifested in various pat-
terns of suicidal behaviour among the patients suffering
from depressive disorder with clinically manifested deper-
sonalization is prominent. It is necessary to pay particular
attention to depersonalization level during diagnostic and
treatment procedure of the depressed patients having in
mind that it may be associated with high suicidal potential.

Key words:
depression; depersonalization; suicide; risk factors;
mental disorders; behaviour; suicide, attempted.

Apstrakt

Uvod/Cilj. Depersonalizacija, uz anksioznost i deptesiju
spada medu tri najvaznija psihijatrijska simptoma. Cilj istra-
zivanja bio je da se utvrdi povezanost depersonalizacije i
razlicitih oblika suicidalnog ponasanja kod depresivnih bole-
snika. Metode. Istrazivanjem je obuhvaceno 119 depresiv-
nih bolesnika (21% muskog, 79% zenskog pola). U istra-
zivanju su koriséeni: Cambridge Depersonalization Scale (CDS),
Scale for Suicide 1deation of Beck (SSI) i Positive and Negative Sui-
cidal Ideation (PANSI). Na osnovu skora na CDS skali bole-
snici su podeljeni na grupu bolesnika sa depersonalizacijom
(skor =270) i na grupu bolesnika bez depersonalizacije
(< 70). Ove dve grupe su komparirane u odnosu na indika-
tore suicidalnosti. Rezultati. Oboleli od depresije sa deper-
sonalizacijom imali su statisticki znacajno veci skor za suici-
dalne ideje po Bekovoj skali za suicidalne ideje, cesée su
manifestovali, kako aktivne, tako i pasivne suicidalne Zelje,
suicidalne planove i globalnu suicidalnost (p < 0.000). Pozi-
tivne ideje, kao protektivni faktor, bile su redukovane u ovoj
grupi ispitanika (prva grupa) (p < 0.000). Ovi bolesnici imali
su vise ranijih pokusaja suicida (p < 0.001), kao i suicide u
porodi¢noj istoriji (p = 0.004). Depresivni bolesnici sa de-
personalizacijom imali su osam puta cesée aktivne suicidalne
zelje, jedanaest puta ¢esée pasivne suicidalne zelje i pet puta
¢esce suicidalne planove u odnosu na bolesnika bez deper-
sonalizacije. Zaklju¢ak. Suicidalni potencijal, manifestovan
kroz razlicite obrazce suicidalnog ponasanja obolelih od de-
presivnog poremecaja sa visokom depersonalizacijom, je
izrazen. Neophodno je obratiti posebnu paznju na nivoe
izrazenosti depersonalizacije tokom dijagnostickih i terapij-
skih procedura depresivnih bolesnika, imajuéi u vidu da po-
stojanje depersonalizacije moze biti povezano sa visokim su-
icidalnim potencijalom.

Kljucne reci:
depresija; depersonalizacija; samoubistvo; faktori rizika;
psihicki poremecaji; ponasanje; samoubistvo, pokusaj.

Correspondence to: Suzana Tosi¢ Golubovié, University of Nis, Faculty of Medicine, Bul. Dr Zorana Djindji¢a 81, 18 000 Nis, Serbia.

E-mail: suzanatosic67@gmail.com
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Introduction

There is a number of identified risk factors that can
provide clinicians with a suicide risk profile. Thus, health
professionals who are familiar with these risk factors can in-
dentify potential at risk patients for further assessment of su-
icidality and preventive measures '.

Some studies showed that some psychiatric disorders
and conditions are related to a high suicide risk, especially
mood disorders, psychotic disorders, anxiety disorders, some
personality disorders as well as substance abuse and depend-
ence (particularly alcohol)' ™. Major depression is outlined
as a particularly significant suicide risk factor because even
50% of those who attempted a suicide were suffering from
this disorder. In addition to the diagnosis itself, the presence
of specific symptoms occuring within the depressive syn-
drome may be associated with an increased suicide risk.

On the other hand, in terms of frequency depersonal-
ization is a symptom considered to be at the third place on
the scale in psychiatric morbidity (just after anxiety and de-
pression) . However, it is often not recognized. According to
data from literature, there is relatively a high prevalence of
depersonalization symptomatology in depressive disorder ®*.
The depersonalization symptomatology within depressive
disorder was found in 4% of patients in primarly care’, 28%
of outpatients '’ and even 60% of inpatients ',

Due to very unpleasant experience, such as feeling that
their own body, mental processes and environment are
strange and changed or numbness of perceptive experience,
patients with depersonalization are occassionally apt to self-
injuring which shortly interrupts the horror of changed ex-
perience '>. Also, the depersonalization is associated with an
increase of suicidal ideation as well as suicidality in general.
In the community-based survey with 5,000 participants, the
authors found out that depersonalization and the Type-D per-
sonality are uniquely associated with suicidal ideation . In a
non-clinical sample of 7,905 participating surgeons, the
presence of suicidal ideation was related with all 3 domains
of burnout (emotional exhaustion, depersonalization and low
personal accomplishment) and symptoms of depression "*.

One of the suicidality risk factors was previous suicide
attempt. Some authors describe it as the most important risk
factor °.

Having in mind the aforementioned as well as the fact
that depersonalization very often goes along, i.e., represents
the associated symptom in depressive disorder, the aim of
this study was to investigate the correlation of depersonal-
ization and diferent patterns of suicidal behaviour in subjects
suffering from depressive disorder.

Methods

The study included 119 patients, of both genders [25
(21%) males, 94 (79%) females] The inclusion criteria for
our cross-section study were: diagnosis of depressive epi-
sode or recurrent depressive episode (F32.0-2, F33.0-2) ac-
cording to ICD X, age 18-65, primary education minimum,
the absence of cognitive impairment or organic couse of

depression (F06.3), mental retardation, substance abuse
disorders, a history of seizures, absence of serious medical
(somatic) illnesses that were not considered well-
controlled. Patients with psychotic feature, or hystory of
(hypo)manic episodes, according to ICD X, were excluded
from our investigation. All study patients were consecu-
tively admitted to hospital treatment at the Psychiatry
Clinic, Gornja Toponica, or treated as outpatients at the
Clinic for Mental Health Protection, Nis. All patients who
passed inclusion criteria were tested cross sectionally dur-
ing treatment at mentioned psychiatric institutions. All psy-
chological assessments were focused on the areas of de-
pression, depersonalization and suicidality. Standard psy-
chometric instruments were: the Cambridge Depersonaliza-
tion Scale (CDS)'® for measuring an intensity of deperson-
alization symptomatology (scores exceeding or equal 70
represent the indicators of clinically manifested depersonal-
ization). This scale consists of 29 items, the Scale for Sui-
cide Ideation of Beck (SSI) — suicidality assessment
scale '°, comprised 19 items. We can obtain three subscales:
active suicidal desire, passive suicidal desire and specific
suicidal plan as well as a total score of suicidality, (higher
scores indicate greater level of suicidality); Positive and
Negative Suicidal Ideation (PANSI) ' is the 14-item scale
for assessing suicidal thoughts (data processing provides
evidence about positive and negative suicidal thinking).

All examined patients also responded to the question-
naire items, devised by the authors .The questionnaire items
focused on their sociodemographic characteristics as well as
previous suicide attempts and family history of suicide.

All 119 depressed patients were divided into two
groups: the first group consisted of depressed patients with
clinically manifested depersonalization (according to CSD "
presented score > 70), and the second group of patients was
without clinically manifested depersonalization symptoma-
tology, or it was on the subsyndromal level. Based on these
criteria, the group with depersonalization consisted of 50 pa-
tients and the group without depersonalization consisted of
69 patients. Subsequently, these two groups were compared
on the basis of indicators of suicidality.

The study was approved by the Regional Ethical Com-
mittee, all patients gave written consent and the study was
performed in full accordance with the Declaration of Hel-
sinki (1965) and later revisions.

Within and between the groups comparison were per-
formed using The Statistical Package for the Social Sciences,
Version 17 (SPSS 17). Preliminary analysis was performed
to ensure there was no violation of the assumptions of line-
arity and normality. In order to determine whether the data
were normally distributed, we used the Kolmogorov-Smir-
nov test (KS-test). Data were expressed as mean =+ standard
deviation (SD), except for non-Gaussian parameters, which
were presented as median (range). We used Student’s t-test
for parametric data. For nonparametric data, we used x* test,
Spearman’s rho, Mann-Whitney U, Phi and odds ratio with
confidence intervals. All reported p-values are exact two-
sided significance levels. Statistical significance was defined
at p<0.05.

Tosi¢ Golubovi¢ S, et al. Vojnosanit Pregl 2018; 75(11): 1065-1069.



Vol. 75,No 11

VOIJNOSANITETSKI PREGLED

Page 1067

Results
Patients

Both groups did not significantly differ concerning
gender, place of residence, age and level of education (Table
1). In both groups, the majority of patients were females and
most of participants lived in urban environment (in town).
The average age of patients in the group with clinically man-
ifested depersonalization was 42.11 + 11.82 years and in the
group without clinically manifested depersonalization was
44,93 £11.20 years (t=1.188, df =117, p=0.237). Most of
the patients had a standing partner. The patients with the in-
termediate level of education dominated in both groups.

Suicidal ideation

Positive ideation, i.e., positive attitudes to life opposite
to suicide was more intensive in the group of patients with-
out depersonalization (mean rank 72.29). There was a statis-
tically significant difference compared to the group with de-
personalization where the mean rank was 43.04 (Mann-
Whitney U = 877.0, p<0.0001). Depersonalization score
was in negative correlation with positive suicidal ideation
and correlation was statistically significant (Spearman's rho
=-0.452, p<0.0001).

Suicidal desire

Suicidal desires distribution in examined patients in
both groups is shown in Table 2.

Suicidal desire, both active and passive, was more often
present among the depressed patients with depersonalization
(the first group) (Table 2).

There was a highly significant association between the
level of depersonalization and suicidal desire (active and
passive).

Sucidal planning

Suicidal planing was more often reported by the pa-
tients from the first group (Table 2). The correlation between
the level of depersonalization and suicidal planing was posi-
tive and statistically significant (Table 3).

Overall suicidality

Similar to previous results and in accordance with it,
the presence of suicidality in general was more often re-
ported within the group with depersonalization (Table 2).
There was a significant association between depersonaliza-
tion and suicidality (odds ratio 6.6) (Table 2). Correlation be-
tween level of depersonalization and general suicidality
scores was positive and statistically significant (Table 3).

Table 1
Sociodemographic data of patients included in the study
Patients with Patients without
Characteristics depersonalization depersonalization $ Df p
n (%) n (%)
Gender 1.303 1 0.265
female 42 (84) 52 (75.4)
male 8 (16) 17 (24.6)
Place of residence 0.531 1 0.767
town 26 (52) 40 (58)
village 19 (38) 24 (34.8%)
big village 5(10) 5(7.2)
Partnership 2.628 1 0.165
with partner 35(70) 57 (82.6)
single 15 (30) 12 (17.4)
Education 2.836 1 0.425
low (8 years) 6(12) 13 (18.8)
medium (12 years) 36 (72) 46 (66.7)
higher (15 years) 4 (8) 2(2.9)
high (1618 years) 4(8) 8(11.6)
Previous suicide attempt 12.950 1 <0.001
yes 25 (50) 13 (18.8)
no 25 (50) 56 (81.2)
Family history of suicide 8.881 1 0.004
yes 16 (32) 7 (10.1)
no 34 (68) 62 (89.9)
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Table 2
Suicidal behavior and depersonalization
Patients with de- Patients without Odds 95% confi-
Suicidality (sub) scale personalization depersonalization xz df p . dence
ratio .
n (%) n (%) interval
Active suicidal desire 24.585 1 <0.001 8.0 3.350-19.188
yes 41 (82) 25 (36.2)
no 9 (18) 44 (63.8)
Passive suicidal desire 37.728 1 <0.001 11.3 4.716-27.258
yes 40 (80) 18 (26.1)
no 10 (20) 51(73.9)
Specific suicidal plan 16.189 1 <0.001 5.0 2.224-11.239
yes 28 (56) 14 (20.3)
no 22 (44) 55(79.7)
General suicidality 20.416 1 <0.001 6.7 2.804-15.872
yes 41 (82) 28 (40.6)
no 9 (18) 41 (59.3)
Table 3

Association of suicidal behavior and depersonalization
among patients with depersonalization

Variable Phi p
Active suicidal desire 0.455 <0.001
Passive suicidal desire 0.532 <0.001
Specific suicidal plan 0.369 <0.001
General suicidality 0.414 <0.01
Previous suicidal attempts 0.330 <0.001
Family history of suicide 0.273 0.004

Previous suicide attempt

In our study, higher percentage of subjects who previ-
ously attempted suicide was in the group with depersonal-
ization (even 50%), while in the group of patients without
depersonalization disorder, it was almost two-thirds less
(18.8%). After the statistical processing, we obtained statisti-
cally significant difference between the groups (Table 1).

Family history of suicide

Regarding the family history, there was a statistically
significant difference between the groups (Table 1).

Discussion

Suicidal ideation refers to thoughts, fantasies, rumina-
tions and preoccupations with death, self-harm and self-in-
flicted death'®. Suicidal ideation is presented by two vari-
ables: positive and negative ideation. Our study showed that
the depressed patients with high depersonalization (> 70, ac-
cording to CDS), had significantly reduced positive thinking
about life, therefore reduced positive ideation as an impor-
tant suicide protective factor. At the same time, negative ide-
ation significantly increased, reflecting a lack of motivation
for life and giving advantage to suicide as a possible way of
resolving the actual situation. Our results are in accordance
with Yoshimasu et al. '°, in part that refers to male subjects.
Based on Spearman’s rho coefficients, increasing of deper-
sonalization in depressive disorder, resulted in the reduction
of intensity of positive ideation and increasing of negative
ideation. Suicide ideas could be active, when a person clearly

wishes to commit suicide, or passive, when a person does not
try to protect himself/herself in situations potentially danger-
ous for their life. This pattern of suicide behaviour was sig-
nificantly more expressed in the depressed patients with clin-
ically relevant depersonalization, 80% vs. 20% (among the
patients without depersonalization). The depressed patients
with depersonalization compared with those without this dis-
order presented eight times more often active suicidal desire
and 11 more often had passive suicidal desire (according to
odds ratio), indicating the strong association between deper-
sonalization and suicidal desire (active and pasive) as one of
the suicide risk factors.

Our study patients who suffered from depression with
concomitant depersonalization five times more often than pa-
tients without depersonalization had suicidal planing (ac-
cording to odds ratio), indicating the suicidal intent (suicidal
plan making) as a serious risk factor which was also strongly
associated with depersonalization.

The presence of overall suicidality was in accordance
with previous results, indicating that the depressed patients
with depersonalization had five times more often then those
without depersonalization any type of suicidality. The similar
conclusion was derived from the results of the previous stud-
ies "%, that reported the higher risk if suicidal thoughts were
present longer and occurred more frequently '™ *°. Our study
results also indicated that, in order to assess suicidality, it is
very important to establish not only the existance of suicidal
thoughts, but also to determine their intensity as a prominent
suicidal risk factor.

There are some other facts which indicate and raise sui-
cidal risk. First of all, previous suicide attempt(s) is/are a bad
prognostic sign(s) because of a great risk of reattempting or
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commiting suicide*"**. In our study almost triple number of

patients with previous suicide attempt(s) were in the group
with depersonalization which indicated that the combination
of previous attempt(s) increases additionally the suicide risk
and potential mortality. At the same time, the presence of
family history regarding a suicide was also tripled in the
group with depersonalization, so this was considered a sig-
nificant risk factor by some authors > **. Previous suicidal at-
tempts and family history of suicide had further negative im-
pact on global suicidality pattern in depressed patients with
concomitant depersonalization. The association between de-
personalization and suicidality in depressive disorder was
significant and may be considered as a bad prognostic sign.
However, there are some study limitations: small sam-
ple size, cross-section study design, the lack of explanation
what kind of relationship it is — direct or indirect among de-
personalization and suicidality. In order to find out an an-
swer, we should perform further analysis that could uncover
the main road of this association (such as mediation analysis)
as well as conduct a research on a larger sample. Our find-

ings are based on a limited number of patients which makes
our data vulnerable to statistical biases and increases the
threshold for obtaining statistical significance between
groups. Data reaching statistical significance may therefore
be viewed as highly indicative though not conclusive.

Conclusion

Suicidal potential in persons affected by depressive dis-
order with clinically manifested depersonalization is promi-
nent. Concomitant pathological depersonalization among de-
pressed patients was associated with the increase of suicidal
ideas, active and pasive suicidal desire and suicidal planning.
Suicide attempts as well as family history of suicide among
depressed patients with depersonalization, additionaly in-
crease a suicide risk. It is necessary to pay particular atten-
tion to depersonalization level, during diagnostic and treat-
ment procedure od depressed patients, having in mind that it
may be associated with high suicidal potential.
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Abstract

Background/Aim. Hepatic steatosis in patents with chronic
hepatitis C occurs in about half of the cases. Its occurrence is
influenced by factors of the host and viral factors and its im-
portance lies in the fact that it reduces the success of antiviral
therapy based on interferon in the treatment of chronic hepati-
tis C and that, associated with other factors, exacerbates liver
disease. The aim of this study was to determine the prevalence
and severity of steatosis in patients with chronic hepatitis C and
to determine the factors that affect its occurrence. Methods.
The study included 123 patients with chronic hepatitis C with
diagnosis of liver steatosis made by liver biopsy and histopa-
thological examination according to which 2 5% of hepato-
cytes was affected by fatty change. Based on the presence of
steatosis, the patients were divided into two groups: 43 patients
with steatosis and 80 patients without steatosis. The influence
of certain factors on the occurrence of steatosis was examined
using standard statistical methods. Results. Liver steatosis was
found in 34.96% of patients with chronic hepatitis C, and a ma-
jority of patients (76.74%) had mild steatosis. Of the examined
predictive factors for the occurrence of steatosis, statistical sig-
nificance in its occurrence was connected to elevated body
mass index (BMI), genotype 3 hepatitis C virus (HCV) and
HCV viremia. Conclusion. Hepatic steatosis often occurs in
people with chronic hepatitis C, and most often it is mild. The
occurrence of hepatic steatosis in our sample was most often
affected by genotype 3 HCV and HCV viremia level. Hepatic
steatosis can reduce the success of antiviral therapy based on
interferon and negatively affect chronic liver disease course.
Therefore, we need to recognize it, treat it and make it with-
draw.

Key words:
fatty liver; hepatitis c; risk factors; genotype;
hepacivirus; body mass index.

Apstrakt

Uvod/Cilj. Steatoza jetre se javlja kod oko polovine bo-
lesnika sa hroni¢nim hepatitisom C. Na njenu pojavu uticu
faktori domacéina i faktori virusa, a njen znacaj je u tome $to
smanjuje uspeh antivirusne terapije za lecenje hroni¢nog he-
patitisa C zasnovane na interferonu i $to, udruzena sa dru-
gim faktorima, pogorsava bolest jetre. Cilj ovog rada bio je
da se utvrdi prevalenca i tezina steatoze kod obolelih od
hroni¢nog hepatitisa C i da se utvrde faktori koji uti¢u na
njenu pojavu. Metode. Istrazivanjem su obuhvacena 123
bolesnika sa hroni¢nim hepatitisom C, kod kojih je dijagno-
za steatoze jetre postavljena biopsijom jetre i patohistolos-
kim (PH) pregledom. Uslov za pozitivnhu PH dijagnozu stea-
toze jetre bio je da = 5% hepatocita bude zahva¢eno mas-
nom promenom. Na osnovu prisustva steatoze bolesnici su
bili podeljeni u dve grupe: 43 ispitanika sa steatozom i 80
bez steatoze. Ispitivan je uticaj pojedinih faktora na nasta-
nak steatoze, uz koriséenje standardnih statistickih metoda.
Rezultati. Steatoza jetre nadena je kod 34,96% ispitanika sa
hroni¢nim hepatitisom C, a najveéi broj ispitanika (76,74%)
imao je blagu steatozu. Od ispitivanih prediktivnih faktora
za pojavu steatoze, statisticku znacajnost u njenoj pojavi
imali su povisen indeks telesne mase [body mass index (BMI)],
genotip 3 hepatitis C virusa (HCV) i HCV viremija. Zaklju-
Cak. Steatoza jetre se Cesto javlja kod bolesnika sa hronic-
nim hepatitisom C i najcesce je blaga. Na pojavu steatoze
jetre u nasem uzorku najvise su uticali genotip 3 HCV i
visina HCV viremije. Steatoza jetre moZe umanjiti uspeh an-
tivirusne terapije zasnovane na interferonu i moze pogorsati
tok hroni¢ne bolesti jetre. Zbog toga je treba prepoznati,
leciti i ukloniti.

Kljucne reci:
jetra, masna infiltracija; hepatitis c; faktori rizika;
genotip; hepatitis c, virus; telesna masa, indeks.
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Introduction

Interconnection and association of chronic hepatitis C
(CHC) and liver steatosis were observed before detecting
hepatitis C virus (HCV) when the occurrence of steatosis in
the histopathological liver examinations of the patients with
hepatitis non-A non-B with characteristic changes of chronic
hepatitis was found '. Hepatic steatosis and CHC are more
often found associated than separated, and the prevalence of
hepatic steatosis in the patients with CHC is around 55% >°.
With the prevalence of hepatitis C in general population
from 1.6% to 2.8% worldwide and non-alcoholic fatty liver
disease (NAFLD) from 20% to 30% of adults in Western
countries, a significant number of patients in the world is af-
fected with these two diseases *.

Hepatitis C is a liver inflammation caused by HCV
which in 75%-85% of cases has a chronic course with per-
sistent liver inflammation. In case of the presence of risk
factors, such as excessive alcohol consumption, age greater
than 40 years at the time of acquiring infection, male gender,
coinfection with hepatitis B virus (HBV), human immuno-
deficiency virus (HIV), the simultaneous presence of
steatohepatitis, insulin resistance, etc., it could result in
further progression of the disease and development of liver
cirrhosis in approximately 10%—-20% of patients during 20—
30 years after acquiring HCV infection ®°. HCV has 6 geno-
types, of which the most often genotypes in humans are gen-
otype 1 and 3 which have a proven direct steatogenic effect
on liver ' "', Hepatic steatosis may be mild and stable dis-
ease, but, if accompanied with necroinflammatory changes in
hepatocytes (steatohepatitis), it receives a progressive form
of the disease which induces the development of fibrosis, the
formation of liver cirrhosis and even hepatocellular carci-
noma ' . Hepatic steatosis occurs in people with excessive
alcohol consumption and it is also common in obese patients,
in patients with diabetes mellitus, dyslipidemia, as a side ef-
fect of certain drugs (corticosteroids) and states (parenteral
nutrition, starvation) "',

In case of liver steatosis occurrence in patients with
CHC, the ‘viral factors’ such as HCV genotype and HCV
viremia, and the "host factors’ such as obesity, diabetes mel-
litus, dyslipidemia, alcohol consumption and others, are con-
cerned when it comes to the development of steatosis . If
host factors are dominating, we talk about metabolic steato-
sis which is based on insulin resistance and which carries the
risk of developing diabetes and cardiovascular diseases '® 7.
With the infection with genotype 3 HCV, structural proteins
of the virus act directly with a steatogenesis on hepatocytes
causing the accumulation of fatty particles in hepatocytes.
Therefore, liver steatosis with genotype 3 HCV infection is
significantly more common (70%-80% of cases), and among
them, the degree of steatosis correlates with HCV viremia
and withdraws after successful eradication of viruses with
antiviral therapy '™ '°. The infection with other HCV geno-
types involves the interference of metabolism of lipids which
the virus uses for its life cycle in hepatocytes causing the
formation of insulin resistance by a joint action of viral and
metabolic factors of the host ***'. In these patients, it is nec-

Preveden T, et al. Vojnosanit Pregl 2018; 75(11): 1070-1075.

essary to eliminate metabolic factors causing the develop-
ment of liver steatosis and that involves dietary measures,
treatment of insulin resistance, diabetes, hyperlipidemia, the
application of hepatoprotectives, antioxidants, and lifestyle
changes > . Clinical significance of liver steatosis in pa-
tients with CHC reflects in a rapid progression towards liver
fibrosis, reduces the success of the standard double antiviral
therapy with pegylated interferon and ribavirin and increases
a risk of cardiovascular diseases and diabetes ***°. In case of
unsuccessful treatment and the existence of other adverse
factors, through the development of liver cirrhosis, steatosis
can lead to the development of hepatocellular carci-
noma ***". CHC and NAFLD are among most often indica-
tions for liver transplantation in developed countries ** .
The aim of the study was to determine the existence,
frequency and degree of liver steatosis in patients with CHC,
and to examine the influence of individual factors of the host
and viruses on the emergence appearance of liver steatosis.

Methods

The research included 123 patients with CHC at the
Clinic for Infectious Diseases of the Clinical Center of Vo-
jvodina (CCV) in Novi Sad, Serbia. All respondents gave
their consent to participate in the research by signing an in-
formed consent and the Ethical Committee of CCV approved
the examination. Based on the presence of liver steatosis, the
respondents were divided into two groups: there were 43
patients with hepatic steatosis and CHC in the first one and
80 people with CHC without steatosis in the other one. The
CHC diagnosis was based on the presence of elevated activ-
ity of alanine aminotransferase (ALT) and anti-CHC anti-
bodies in blood, lasting longer than six months, a positive
Polymerase chain reaction (PCR) test and histopathological
examination of a liver tissue sample obtained by blind bi-
opsy. Qualitative and quantitative PCR test was done at the
Virology Laboratory of the Institute for Infectious and
Tropical Diseases at the Clinical Center of Serbia in
Belgrade using Cobas Amplicor HCV Test version 2.0
(Roche Diagnostics, Menheim), sensitivity: 50 ITU/mL. HCV
genotyping was done wusing the Linear Array HCV
genotyping test (Roche Diagnostics). Histopathological liver
biopsy examination was done at the Centre for Pathology
and Histology of CCV. Determination of necroinflammatory
activity and the degree of fibrosis was expressed according
to Knodell modified numerical score. The presence of steato-
sis was stated on the basis of the percentage of hepatocytes
affected by fatty changes of > 5%. The degree of steatosis
was expressed by Brunt system modified by Kleiner, by
which mild steatosis has 5%—-33% of hepatocytes affected by
the fatty change, moderate (> 33%—-66%) and severe (>
66%). Data about taking medications that can lead to liver
steatosis (amiodarone, nifedipine, diltiazem, tamoxifen,
glucocorticoids, synthetic estrogens, methotrexate), contact
with hepatotoxic substances (organic solvents, phosphorus,
fungi toxins) and excessive alcohol consumption six months
prior to the examination (daily alcohol intake of more than
20 g/day for women and more than 30 g/day for men) were
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collected from the respondents, and such respondents were
not included in the study. People with HBsAg and anti-HIV
seropositivity were also not included in the study. All
respondents did anthropometric measurements of body
height and weight to calculate the body mass index (BMI)
representing the ratio of body weight and body height square
expressed in meters (kg/m?) as follows: BMI > 30.0 kg/m* —
obese people, BMI 25-29.9 kg/m’® — overweight, i.e., pre-
obese people and BMI 18.5-24.9 kg/m” — normal weight
individuals.

Statistical data processing was carried out by using the
statistical package SPSS version 13.0. Testing statistical sig-
nificance was determined for parametric data by analysis of
variance test (ANOVA) and for non-parametric tests by
test, Fisher's or Mann Whitney's test. For all tests, the level
of of statistical significance was established at 0.05.

Results

Demographic and clinical characteristics of patients are
shown in Table 1. Of 123 patients with CHC, liver steatosis
was found in 43 (34.96%) respondents. Thirty-three patients
(76.74%) had mild degree steatosis, six of them (13.95%)
had moderate steatosis, while only four (9.3%) patients had
signs of severe hepatic steatosis. As for the host factors
which can influence the occurrence of steatosis, measuring
BMI determined that respondents with steatosis had a statis-
tically significant higher BMI compared to the group without
steatosis (t = -4.129, p <0.05). The mean BMI in respon-
dents with hepatic steatosis amounted to 25.53 kg/m’
whereas in respondents without liver steatosis the mean BMI
was 23.53 kg/m’. According to the BMI, respondents with
hepatic steatosis fell within the range of pre-obese people,
while those without steatosis fell within normal weight peo-
ple range. The mean value of triglycerides in the group of
subjects with hepatic steatosis was 1.503 mmol/L, which was
statistically significantly higher than in the group without
steatosis where this value was 1.228 mmol/L (t = -2.286,
p<0.05). The mean value of the total cholesterol in the
serum of the respondents with liver steatosis amounted to
5.00 mmol/L, which was within the limits of the normal
range and it was no significantly different when compared to
the respondents without steatosis, where this value was 4.74
mmol/L (t = -1.445, p> 0.05). The analysis of HCV geno-
types in the respondents with CHC and liver steatosis
showed the greater share of genotype 3 compared to other
genotypes in the respondents with hepatic steatosis and those
without steatosis, 21/43 (48.84%) vs. 20/80 (25%), which
was statistically significant (Fisher test, p < 0.05). The share
of certain HCV genotypes in the group of patients with and
without liver steatosisis is shown in Figure 1. As to the cor-
relation of share of certain HCV genotypes and the degree of
liver steatosis, we found that the share of genotype 3 HCV
increased with the degree of steatosis which was statistically
significant (¢* = 7.882, p <0.05). Measuring the level of
HCV RNA in serum of the respondents in the group with
hepatic steatosis, we found the mean value of 6,728.968

IU/mL which was statistically significantly higher than the
mean value of HCV RNA level of the respondents without
liver steatosis which was 2,397.232 IU/mL (t = -2.978,
p <0.05). Analysis of the mean values of the level of HCV
RNA viremia in the respondents without steatosis, with first-
degree steatosis and those with second and third-degree stea-
tosis together, showed statistically significant difference
among the observed groups. The mean value of HCV RNA
viremia (Kruskal-Wallis test, X* = 9.492, p <0.05) increased
with the degree of steatosis. The ratio of HCV RNA viremia
and the degree of steatosisis is shown in Figure 2. The mean
value of genotype 3 HCV RNA viremia in the group of sub-
jects with hepatic steatosis was 10,833.357 IU/mL, which
was significantly higher than the average viremia of HCV
genotype 3 in the group of respondents without steatosis,
3,091.118 TU/mL (t = 2.207, p <0.05). It was not the case
with non-3 genotype HCV RNA viremia where a small dif-
ference in the mean viremia was measured (2,811.141 IU/mL
in the group with steatosis, 2,165.936 IU/mL in the group
without steatosis) which did not prove itself to be statistically
significant. The ratio of the number of viral particles in se-
rum of the patients with genotype 3 HCV infection and the
degree of steatosis showed that the level of viremia increased
with the degree of steatosis. The correlation was statistically
significant (ANOVA, F = 3.36, p<0.05). The ratio of HCV
RNA viremia and the degree of steatosisis is shown in Figure 2.
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Fig. 1 — Hepatitis C virus (HCV) genotypes in patientes
with without liver steatosis.
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Fig. 2 — Hepatitis C virus ribonucleic acid (HCV RNA)
viral load and the degree of liver steatosis.
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Table 1
Demographic and clinical characteristics of patients

Characteristics ?Itleitzzl)s N(Enst:eagt(()))s 18 p
Gender, n (%)

male 33(76.7) 89 (72.4) >0.05

female 10 (23.3) 34 (27.6) >0.05
Age (mean + SD; years) 35.8+10.1 36.14+11.6 >0.05
BMI (mean + SD; kg/m?) 25.53 23.53 >0.05
Glucosae (mean £+ SD; mmol/L) 5.38+1.42 5.03+1.07 <0.05
Triglycerides (mean + SD; mmol/L) 1.503 £0.79 1.228 £0.527 >0.05
Cholesterol (mean + SD; mmol/L) 5.00+1.16 4.74 £ 0.837 >0.05
ALT (mean + SD; TU/L) 116.26 + 73.52 101.71 £ 74.38 >0.05
AST (mean + SD; IU/L) 59.67 +34.24 56.74 + 38.13 >0.05
GGT (mean = SD; TU/L) 73.49 £53.12 70.21 +48.38 >0.05
HCV genotype, n (%)

1 21 (48.84) 54 (67.50) >0.05

2 1(2.32) 1(1.25) >0.05

3 21 (48.84) 20 (25.00) <0.05

4 0 5(6.25) >0.05
HCV RNA viral load (x10° IU/mL), n (%)

all genotypes 6.72 2.39 <0.05

genotype 3 10.83 3.09 <0.05

genotypes non-3 2.81 2.16 > 0.05

BMI — body mass index; ALT — alanine aminotransferase; AST — aspartate aminotransferase;

GGT - gamma-glutamyl transferase; HCV — hepatitis C virus; RNA — ribonucleic acid; SD — standard deviation.

Table 2
Results of multivariate logistic regression predictive factors for the development of hepatic steatosis
Variable Regression coefficient OR 95% CI p
BMI 0.364 1.439 1.175-1.761 0.000
HCV load 0.000 1.0 1.0-1.0 0.025
HCV genotip 3 0.043 1.113 1.053-1.100 0.010

BMI — body mass index; HCV — hepatitis C virus; OR — odds ratio; CI — confidence interval.

A summary of all the examined predictive factors for
hepatic steatosis showed a statistical significance for ele-
vated BMI, elevated triglycerides, genotype 3 HCV and
HCV viremia. When all of the above factors were taken into
account when calculating multivariate logistic regression, we
found that elevated BMI, genotype 3 HCV and HCV viremia
statistically significantly contribute to liver steatosis. Histol-
ogy activity index (HAI) score in the respondents with he-
patic steatosis was not significantly different compared to the
respondents without liver steatosis (Mann-Whitney U =
1,687, p> 0.05). A statistically significant difference re-
garding the degree of liver fibrosis between the observed
groups (Fisher test, p> 0.05) was not found (Table 2).

Discussion

The prevalence of steatosis in patients with CHC occurs
in about half of the cases > °. In hepatitis C viral infection
caused by genotype 3 HCV, steatosis prevalence is higher
and more pronounced than in other genotypes. Liver steato-
sis with infection with other HCV genotypes (non-3 geno-
type) is associated with the metabolic factors of the host and
the occurrence of insulin resistance. Accordingly, if the sam-
ple has more people infected with genotype 3 HCV, or if the
sample has more people with pronounced metabolic factors

Preveden T, et al. Vojnosanit Pregl 2018; 75(11): 1070-1075.

such as obesity, hypertriglyceridemia, diabetes mellitus and
hypertension, steatosis percentage is higher. Liver steatosis is
concerned when more than 5% of hepatocytes is affected by
fatty changes, which can be seen in the histopathological ex-
amination of liver biopsy, and radiological examinations
when the accumulation of fatty particles in the liver is even
more pronounced **. The overall prevalence of steatosis is
largely affected by histopathological criterion (what the low-
est percentage of hepatocytes affected by fatty change is re-
quired for the diagnosis of hepatic steatosis. For some, it is
more than 0%, according to others it is more than 1%,
somewhere it is more than 3%, but usually it is more than
5% of hepatocytes affected by the fatty change.

In people with CHC, our research determined the preva-
lence of steatosis of 34.96% (43/123). The resulting preva-
lence of steatosis was lower compared with the data of most
authors, due to heterogeneous criteria, different demographic
characteristics of the sample and different share of genotype
3 HCV. The closest prevalence of steatosis was obtained in
the research of Greek authors (31.74%) and the research of
Pakistani authors (39%) where there was a group of patients
with very similar demographic and clinical characteristics
and the same histological criteria for the diagnosis of steato-
sis > *>. An interesting research was conducted by Pais et
al. ** who used steatotest as a noninvasive marker of steatosis



Page 1074

VOIJNOSANITETSKI PREGLED

Vol. 75,No 11

instead of liver biopsy and found that 43% of respondents
with CHC had signs of steatosis, which was also similar to
our result. In our neighborhood, a group of Hungarian au-
thors **, found steatosis in 64% of the respondents infected
by genotype 1 HCV, but their sample also included the re-
spondents with significant alcohol consumption, patients
with diabetes and a significant number of obese patients with
BMI > 30 kg/m’, and these are all diseases and conditions
which facilitate the development and incidence of liver stea-
tosis; therefore, they obtained a significantly higher percent-
age of people with liver steatosis. A group of Romanian re-
searchers *° found liver steatosis in 76.59% of the re-
spondents with CHC, which was significantly larger percent-
age than that of the respondents with other viral hepatitides.
However, their work did not state histopathological diagnos-
tic criteria for steatosis, did not include the share of genotype
3 HCV which is steatogenic and also did not include the de-
mographic characteristics of the respondents such as obesity,
patients habits (such as excessive alcohol consumption), or
comorbidities that may cause steatosis. Our results showed
that most respondents, 33 (76.74%), had signs of mild steato-
sis, 6 (13.95%) had signs of moderate steatosis while 4
(9.31%) of respondents had signs of severe steatosis. Ac-
cording to the literature data, steatosis in patients with CHC
is usually mild, when fatty changes affect up to 33% of hepa-
tocytes. Using the same histopathological criteria for deter-
mining the degree of steatosis, Irimia et al. ** also found a
major presence of mild steatosis in patients with CHC while
they had more people with severe steatosis. This can be ex-
plained by the greater age of the respondents in their study,
lack of data on BMI of their subjects, habits of patients re-
garding alcohol and drugs use that can lead to steatosis and
the existence of comorbidity that facilitate the emergence of
liver steatosis.

As for the factors that may affect the occurrence of
steatosis in our research, it was found that elevated BMI, el-
evated triglycerides, the presence of genotype 3 HCV and the
level of HCV RNA viremia were statistically significant.

When all of the above factors are taken into account together
when calculating the multivariate logistic regression, ele-
vated BMI, presence of HCV genotype 3 and the level of
HCV RNA viremia remained as statistically significant pre-
dictors of steatosis. Such a result was also obtained in earlier
investigations of other authors *"2°. All of these factors
(dietary measures, lifestyle changes and habits which can
lead to the reduction of overweight and lowering of the BMI
to the value of normal weight as well as effective antiviral
therapy that can lead to the eradication of HCV) could be
eliminated, and if eliminated, signs of hepatic steatosis
withdraw. It is primarily provided by a new antiviral therapy
for the treatment of CHC based on direct acting antivirals,
which unlike standard antiviral therapy based on a combina-
tion of pegylated interferon and ribavirin, have high effi-
ciency and leads to the eradication of the HCV in 95% of in-
fected individuals .

Conclusion

In our study, hepatic steatosis occurred in 34%-96% of
patients with CHC and it was usually mild. The occurrence
of hepatic steatosis was mostly affected by elevated BMI,
genotype 3 HCV and the level of HCV RNA viremia. In pa-
tients with CHC and hepatic steatosis, genotype 3 HCV was
present in half (48.84%) of the respondents, and its presence
was growing with the increase of the degree of steatosis. In
our sample, respondents with hepatic steatosis had a statisti-
cally significant higher HCV RNA viremia compared to
those without steatosis and this viremia grew along with the
degree of steatosis. Hepatic steatosis can reduce the success
of antiviral therapy based on interferon and ribavirin, but
with the emergence of more efficiently new antivirals, the
impact of steatosis on treatment efficacy needs to be exam-
ined. Steatosis caused primarily by viral factors would be
eliminated after a successful antiviral treatment, but the one
primarily caused by host’s factors, i.e., metabolic factors
may adversely affect the future course of the liver disease.

REFERENCES

1. Goodman Z, Ishak K. Histopathology of hepatitis C cirus infec-
tion. Semin Liver Dis 1995; 15(1): 70-81.

2. Adinolfi 1.E, Rinaldi 1, Guerrera B, Restivo 1., Marrone A, Giordano
M, et al. NAFLD and NASH in HCV Infection: Prevalence
and Significance in Hepatic and Extrahepatic Manifestations.
Int ] Mol Sci 2016; 17(6): pii: E803.

3. Modaresi EJ, Ansari-Gilani K. Steatosis and hepatitis C. Gastro-
enterol Rep (Oxf) 2016; 4(1): 24-9.

4. Messina [P, Humpbhreys 1, Flaxman A, Brown A, Cooke GS, Pybus
OG, Barnes E. Global distribution and prevalence of hepatitis
C virus genotypes. Hepatology 2015; 61(1): 77-87.

5. Gower E, Estes C, Blach S, Razavi-Shearer K, Razavi H. Global
epidemiology and genotype distribution of the hepatitis C vi-
rus infection. ] Hepatol 2014; 61(Suppl 1): S45-57.

6. Masarone M, Federico A, Abenavoli L, Loguercio C, Persico M. Non
alcoholic fatty liver: Epidemiology and natural history. Rev
Recent Clin Trials 2014; 9(3): 126-33.

7. Abmed M. Non-alcoholic fatty liver disease in 2015. World ]
Hepatol 2015; 7(11): 1450-9.

8. Chen SL, Morgan TR. The natural history of hepatitis C virus
(HCV) infection. Int ] Med Sci 2006; 3(2): 47-52.

9. Westhrook RH, Dusheiko G. Natural history of hepatitis C. |
Hepatol 2014; 61(Suppl 1): S58—-68.

10. Rubbia-Brandt L, Quadri R, Abid K, Giostra E, Malé PJ, Mentha
G, et al. Hepatocyte steatosis is a cytopathic effect of hepatitis
C virus genotype 3. ] Hepatol 2000; 33(1): 106—15.

11. Castéra I, Hézode C, Roudot-Thoraval F, 1onjon 1, Zafrani E, Pawlotsky
J, et al. Effect of antiviral treatment on evolution of liver steatosis
in patients with chronic hepatitis C: Indirect evidence of a role of
hepatitis C virus genotype 3 in steatosis. Gut 2004; 53(3): 420—4.

12. European Association for the Study of the Liver (EASL); Eu-
ropean Association for the Study of Diabetes (EASD); Euro-
pean Association for the Study of Obesity (EASO). EASL-
EASD-EASO Clinical Practice Guidelines for the man-
agement of non-alcoholic fatty liver disease. ] Hepatol 2016;
64(6): 1388—402.

13. Bertot 1.C, Adams 1.A. The Natural Course of Non-Alcoholic
Fatty Liver Disease. Int ] Mol Sci 2016; 17(5): pii: E774.

Preveden T, et al. Vojnosanit Pregl 2018; 75(11): 1070-1075.



Vol. 75,No 11

VOJNOSANITETSKI PREGLED

Page 1075

14. Mishra A, Younossi ZM. Epidemiology and Natural History of

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

Non-alcoholic Fatty Liver Disease. ] Clin Exp Hepatol 2012;
2(2): 135-44.

Gonzélez-Reimers E, Quintero-Platt G, Rodriguez-Gaspar M,
Aleman-Valls R, Pérez-Hernandez O, Santolaria-Fernindez F.
Liver steatosis in hepatitis C patients. World ] Hepatol 2015;
7(10): 1337—46.

Negro F. Facts and fictions of HCV and comorbidities: Steato-
sis, diabetes mellitus, and cardiovascular diseases. ] Hepatol
2014; 61(1 Suppl): S69-78.

Wong R], Gish RG. Metabolic Manifestations and Complica-
tions Associated With Chronic Hepatitis C Virus Infection.
Gastroenterol Hepatol (N Y) 2016; 12(5): 293-9.

Abenavoli 1, Masarone M, Peta 1/, Milic N, Kobyliak N, Rounabbhia
S, et al. Insulin resistance and liver steatosis in chronic hepati-
tis C infection genotype 3. World | Gastroenterol 2014; 20(41):
15233-40.

Roingeard P. Hepatitis C virus diversity and hepatic steatosis. |
Viral Hepat 2013; 20(2): 77-84.

Macaluso FS, Maida M, Minissale MG, 1i Vigni T, Attardo S, Or-
lando E, et al. Metabolic factors and chronic hepatitis C: A
complex interplay. Biomed Res Int 2013; 2013: 564645.

Mangia A, Ripoli M. Insulin resistance, steatosis and hepatitis C
virus. Hepatol Int 2013; 7(Suppl 2): 782-9.

Del Ben M, Polimeni 1., Baratta F, Pastori D, 1offredo I, Angelico F.
Modern approach to the clinical management of non-alcoholic
fatty liver disease. World ] Gastroenterol 2014; 20(26): 8341-50.
Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, Cusi K,
et al. The diagnosis and management of non-alcoholic fatty
liver disease: Practice Guideline by the American Association
for the Study of Liver Diseases, American College of Gastro-
enterology, and the American Gastroenterological Association.
Hepatology 2012; 55(6): 2005-23.

Adinolfi LE, Restivo 1, Marrone A. The predictive value of stea-
tosis in hepatitis C virus infection. Expert Rev Gastroenterol
Hepatol 2013; 7(3): 205-13.

Lonardo A, Adinolfi LE, Restivo L, Ballestri S, Romagnoli D, Bal-
delli E, et al. Pathogenesis and significance of hepatitis C virus
steatosis: An update on sutvival strategy of a successful patho-
gen. World | Gastroenterol 2014; 20(23): 7089-103.
Gambarin-Gelwan M. Viral hepatitis, non-alcoholic fatty liver
disease and alcohol as risk factors for hepatocellular carci-
noma. Chin Clin Oncol 2013; 2(4): 32.

Younossi ZM, Otgonsuren M, Henry L, Venkatesan C, Mishra
A, Erario M, et al. Association of nonalcoholic fatty liver dis-
ease (NAFLD) with hepatocellular carcinoma (HCC) in the
United States from 2004 to 2009. Hepatology 2015; 62(6):
1723-30.

Younossi ZM, Birerdine A, Henry 1. Hepatitis C infection: A
multi-faceted systemic disease with clinical, patient reported

Preveden T, et al. Vojnosanit Pregl 2018; 75(11): 1070-1075.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

and economic consequences. ] Hepatol 2016; 65(1 Suppl):
S109-19.

Pais R, Barritt SA, Calmus Y, Scatton O, Runge T, Lebray P, et al.
NAFLD and liver transplantation: Current burden and ex-
pected challenges. ] Hepatol 2016; 65(6): 1245-57.

Kleiner DE, Brunt EM, Van NM, Bebling C, Contos M], Cummings
OW, Sanyal AJ. Design and validation of a histological scoring
system for nonalcoholic fatty liver disease. Hepatology 2005;
41(6): 1313-21.

Savvoula S, Dimitrios C, George P, Spilios M, Christos I, John G.
The impact of host metabolic factors on treatment outcome in
chronic hepatitis C. Gastroenterol Res Pract 2012; 2012:
420156.

Khan AN, Said K, Ali K, Gul R. Frequency and severity of stea-
tosis in patients with chronic hepatitis-C. ] Ayub Med Coll
Abbottabad 2015; 27(1): 105-7.

Pais R, Rusu E, Zilisteann D, Circiumarn A, Micu 1., V oiculescu M,
et al. Prevalence of steatosis and insulin resistance in patients
with chronic hepatitis B compared with chronic hepatitis C
and non-alcoholic fatty liver disease. Eur ] Intern Med 2015;
26(1): 30-6.

Werling K, Schaff Z, Dinya E, Tulassay Z. Effect of liver steatosis
on therapeutic response in chronic hepatitis C virus genotype
1 infected patients in Hungary. Pathol Oncol Res 2010; 16(2):
149-57.

Morosan E, Mibailovici MS, Ginged SE, Cojocarn E, Avdddanei ER,
Caruntu 1D, et al. Hepatic steatosis background in chronic hep-
atitis B and C - significance of similarities and differences.
Rom ] Morphol Embryol 2014; 55(3 Suppl): 1041-7.

Irimia E, Mogoantd 1, Predescu 10, Efrem 1C, Stanesen C, Streba
LA, et al. Liver steatosis associated with chronic hepatitis C.
Rom ] Motphol Embryol 2014; 55(2): 351-6.

Hwang S], Lee SD. Hepatic steatosis and hepatitis C: Still un-
happy bedfellows? ] Gastroenterol Hepatol 2011; 26(Suppl 1):
96-101.

Reddy KR, Govindarajan S, Marcellin P, Bernstein D, Dienstag JL,
Bodenbeimer H Jr, et al. Hepatic steatosis in chronic hepatitis C:
Baseline host and viral characteristics and influence on re-
sponse to therapy with peginterferon alpha-2a plus ribavirin. |
Viral Hepat 2008; 15(2): 129-36.

Matos CA, Perez RM, Pacheco MS, Figueiredo-Mendes CG, Lgpes-
Neto E, Oliveira EB, et al. Steatosis in chronic hepatitis C: Rela-
tionship to the virus and host risk factors. ] Gastroenterol
Hepatol 2006; 21(8): 1236-9.

Flisiak R, Pogorzelska ], Flisiak-Jackiewicz M. Hepatitis C: Effi-
cacy and safety in real life. Liver Int 2017; 37(Suppl 1): 26-32.

Received on November 15, 2016.
Revised on January 30, 2017.
Accepted on February 6, 2017.
Online First March, 2017.



Page 1076

VOIJNOSANITETSKI PREGLED

Vojnosanit Pregl 2018; 75(11): 1076-1082.

ORIGINAL ARTICLE

AT ETg
® &,

UDC: 616.8-009.1-08
https://doi.org/ VSP160508039S

Continuousintrathecal baclofen delivery in severely

disabling spasticity

Kontinuirana intratekalna primena baklofena kod teskog

onesposobljavajuceg spasticiteta
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Abstract

Background/Aim. Spasticity is the consequence of several
clinical conditions including cerebral palsy, brain injury, spi-
nal cord injury, multiple sclerosis, aneutysm bleeding, and
some other neurological disorders. The aim of this study
was to determine the efficacy of intrathecal baclofen (ITB)
treatment in medically intractable severely disabling spastic-
ity and present the challenges encountered during pump im-
plantation surgery on these patients. Methods. The patients
who underwent intrathecal baclofen pump implantation
surgery between the years 2012 and 2015 with minimum
follow-up of six months were recruited from the clinic ar-
chives. Twenty two patients with severe spasticity who had
Modified Asworth Spasticity Scale (MASS) scote of 3 or 4
were enrolled in our series. Eight of twenty-two patients
were at pediatric age and they all were non-ambulant before
surgery. Results. All of the patients underwent program-
mable intrathecal baclofen pump implantation surgery.
Catheters were placed via percutaneous technique into to
the subarachnoid space in 18 patients while, we had to per-
form partial hemi-laminectomy in order to place the cathe-
ters in 4 patients. All the patients improved significantly and
5 began using upper extremities and 3 adults became am-
bulant following physical therapy. Mean of the MASS scores
improved from 3.59 to 1.32 (p < 0.001). Conclusion. The
ITB therapy obviously increased quality of life and func-
tional outcome in patients with disabling spasticity. As a re-
sult, physical treatment was more useful for these patients.
Although some spinal abnormalities due to spasticity may
necessitate partial hemilaminectomy to implant the pump,
patients with intractable spasticity should be given the
chance of intrathecal baclofen treatment at the eatliest pe-
riod of their lifetime disability.

Key words:

baclofen; infusion pumps; anesthesia, spinal; catheters,
indwelling; muscle spasticity; brain diseases; spinal
cord diseases; prognosis.

Apstrakt

Uvod/Clilj. Spasticitet je posledica nekoliko klinickih stanja
kao $to su cerebralna paraliza, povrede mozga, povrede kic¢-
mene mozdine, multipla skleroza, ruptura neurizme sa krva-
renjem, kao i neki drugi neuroloski poremecaji. Cilj ove stu-
dije bio je da se utvrdi efikasnost primene intratekalnog ba-
klofena (ITB) u lecenju upornog teskog onesposobljavaju-
ceg spasticiteta, kao i izazovi sa kojima se susre¢emo tokom
hirurske ugradnje pumpe kod ovih bolesnika. Metode. 1z
klinickih protokola u periodu 2012-2015. godina izdvojili
smo bolesnike kojima je ugradena baklofenska pumpa intra-
tekalno uz minimlno pracenje od $est meseci. Dvadeset dva
bolesnika sa teskim spasticitetom koji su imali modifikovani
Asworth skor spasticiteta (MASS) izmedu 3 i 4 bili su
ukljucena u studiju. Osam od 22 bolesnika bila su u de¢jem
uzrastu i svi su bili nepokretni pre hirurs$kog zahvata. Re-
zultati. Svi bolesnici bili su podvrgnuti hirurskoj implantai-
cji programabilne intratekalne baklofenske pumpe. Kateteri
su postavljeni perkutano u subarahnoidni prostor kod 18
bolesnika, dok smo patcijalnu hemilaminektomiju primenili
za ugradnju katetera kod Cetiri bolesnika. Kod svih bolesni-
ka javilo se znac¢ajno poboljsanje, 5 bolesnika pocelo je da
koristi gornje ekstremitete, a tri odrasla bolesnika postala su
ambulantna tokom fizikalne terapije. Srednji MASS skorovi
poboljsali su se od 3.59 do 1.32 (p < 0.001). Zakljucak.
ITB terapija je ocigledno popravila kvalitet zivota i funkcio-
nalnu sposobnost bolesnika sa onesposobljavaju¢im spasti-
citetom. Zahvaljujuéi tome fizikalna terapija bila je mnogo
korisnija kod ovih bolesnika. Iako neke abnormalnosti zbog
spasticiteta mogu zahtevati parcijalnu hemilaminektomiju da
bi se ugradila pumpa, bolesnicima sa upornim spasticitetom
treba pruziti Sansu za primenu I'TB lecenja u najranijem pe-
riodu njihove dozivotne onesposobljenosti.

Kljuéne reci:

baklofen; infuzione pumpe; anestezija, spinalna;
kateteri, trajni; miSici, spasti¢nost; mozak, bolesti;
ki¢mena moZdina, bolesti; prognoza.
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Introduction

Spasticity is the consequence of several clinical conditions
including cerebral palsy (CP), brain injury, spinal cord injury,
multiple sclerosis (MS), aneurysm bleeding, and some other
neurological disorders '. Spasticity can be described as the mus-
cle stiffness and spasm that is accompanied by involuntary jerk-
ing and sometimes pain >. When the spasticity is generalized and
severe, the patient is usually immobilized and has the propensity
to very low quality of life and poor care. Grading of the spastic-
ity is achieved by applying the Modified Ashworth Spasticity
Scale (MASS) in order to gain a standardized objective determi-
nation of the spasticity. It also helps to measure the efficacy of
the treatment modalities in the follow-up. Practically, MASS
measures resistance during passive soft tissue stretching. It is
done in the supine position. Since spasticity is velocity depend-
ent, the joint or the muscle group subject to testing is moved at
the speed of gravity. After establishing an accurate diagnosis of
spasticity, treatment options are assessed. Therapeutic options
for these cases include oral medications, nerve blocks, destruc-
tive neurosurgical procedures and intrathecal administration of
antispastic agents °. Baclofen is used orally to treat spasticity but
its systemic side effects limit the dose a patient can take. It is a
synthetic analog of gamma aminobutyric acid (GABA) and acts
by stimulating the GABA type B receptor subtype in the central
nervous system. In 1984 Penn and Kroin * introduced intrathecal
administration of baclofen to treat spasticity and it was used in

patients who had developed resistance to it or could not tolerate
orally administered antispasmodic drugs. In the last decade, the
use of baclofen delivered intrathecally via an implanted pro-
grammable pump became the principal treatment in the man-
agement of spasticity > . Initially, a trial injection of intrathecal
baclofen (ITB) is applied and patient’s response to the adminis-
tered dose of the drug is observed. The decision to implant a
pump is established on a positive response, that is, at least two-
point decrease in Modified MASS and absence of the unwanted
adverse effects *.

We intented to emphasize the difficulties in baclofen
pump implantation surgery and share our experience in the
management of severe spasticity cases.

M ethods

Patients

Patients who attended the Giilhane Military Medical Acad-
emy, Haydarpasa Teaching Hospital and underwent ITP implanta-
tion surgery at the Neurosurgery Department between 2012-2015
were recruited from the medical records of the Clinic. The study de-
sign was approved by the Ethical Committee of the GATA Haydar-
pasa Teaching Hospital and conforms to ethical standards as de-
scribed in the Declaration of Helsinki. The same team of a neurolo-
gist, physiatrist and neurosurgeon obtained the MASS scores for
each individual at their follow-up visits (Table 1).

Tablel
Demographical data of the patients enrolled in the study
Final
. Age . Follow up Preop Postop Preop Postop
Patient (years) Gender Etiology (months) baclofen dose MASS MASS VAS VAS
(mcg/dL)
Aneurysmal
1 50 subarachnoid 19 62 3 1 8 3
hemorrhage
2 38 F Multiple sclerosis 19 55 3 1 10 5
3 63 F Cervicgl §pinal cord 1 60 3 1 10 5
injury
4 9 M Cerebral palsy 19 125 3 1 n/a n/a
5 12 M Cerebral palsy 18 50 3 1 n/a n/a
6 47 F Multiple sclerosis 18 142 4 1 9 4
7 14 M Cerebral palsy 19 66 4 2 8 3
] 23 M Cervicgl §pinal cord 2 115 3 1 10 6
injury
9 46 M Transverse myelitis 18 70 3 1 n/a n/a
10 38 M Multiple sclerosis 18 60 4 1 9 4
11 7 M Cerebral palsy 6 140 4 2 n/a n/a
12 51 m  Cervical spinal cord 12 82.5 4 1 10 5
injury
13 10 M Cerebral palsy 6 65 4 2 8 3
Aneurysmal
14 44 F subarachnoid 6 170 4 2 n/a n/a
hemorrhage
15 34 F Multiple sclerosis 12 50 4 10 4
16 27 M Multiple sclerosis 13 55 4 1 10 3
17 35 M Traumatic brain 15 70 3 I na na
injury
18 11 M Cerebral palsy 8 100 4 1 n/a n/a
19 40 M Multiple sclerosis 7 70 4 2 9 4
20 9 F Cerebral palsy 10 55 4 1 n/a n/a
21 13 M Cerebral palsy 17 50 4 2 n/a n/a
22 45 M Multiple sclerosis 9 70 3 1 10 3
Mean 30.27 14.18 80.95 3.59 1.32 9.3 4

MASS —Modified Ashworth Spasticity Scale; VAS—Visual analog scale; M —male; F —female.
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Twenty-two patients met the following criteria for in-
clusion in the study: ITP placement surgery; non-ambulant
patients with severe spasticity (MASS 3—4), impairing func-
tion and personal care; at least 3 preoperative assessments
free from antispastic drugs; available follow-up visits at the
end of the first, third and sixth month postoperatively.

Pump implantation

When an indication of ITP implantation was decided on
in case of positive trial response, a pump (SynchroMed II,
Medtronic, Minneapolis, USA) was implanted by the first
author (HS) in the subcutaneous pocket in the lower quadrant
of the abdomen on the left side and connected to the in-
trathecal catheter under general anesthesia (Figures 1 and 2).

V. e

Fig. 1 — All the patients were operated in the lateral decubi-
tus position regardless of the degree of their spasticity or
contractures. To obtain the appropriate position and freethe
hip with possible joint contractures, we fed and supported
shoulder and elevated the thorax and lower abdomen with
silicon bedding and soft pillows. This allowed usimplant the
pump in the same position without violating the stiff joints.

Fig. 2 — We marked dorsal spine with disposable self-
adhesive electrocardiographic (ECG) electrodes in order to
place thetip of the catheter at the desired level with reduced
fluor oscopic shots.

Pumps with 20 mL volume capacity were implanted to the
patients in the pediatric group while 40 mL volume capacity
pumps were preferred for the adult patients. The level where the

tip of the catheter would be left was determined according to the
involvement of neck and the upper extremities.

When percutaneous catheter insertion was not success-
ful despite fluoroscopic guidance, this position let us switch
to direct catheter placement in the intrathecal space via par-
tial hemi-laminectomy at the same level where percutaneous
placement of the catheter was intended. We usually per-
formed partial hemilaminectomy at the lumbar 2-3 inter-
laminar space. Once the patient was anesthetized and posi-
tioned appropriately, we believe that the patient deserved
pump implantation in any available way and it was men-
tioned in the informed consent that was routinely obtained
from the patients or their families.

The baclofen start doses are mentioned in Table 1.
Starting on the third postoperative day, we began dose ad-
justments every week till the patient, physiatrist, neurologist
and the family were satisfied with the clinical outcome. That
usually took 4 to 12 weeks to compromise on an acceptable
continuous daily intrathecal constant baclofen dose. We es-
tablished our outcomes of the ITB therapy on the evaluations
that were held in the end of the postoperative first, third and
sixth month when available. Once the pump was implanted,
depending on the dose-response situation, the patients need-
ed percutaneous refills every 1 to 6 months. The demo-
graphic specifications of the patients are also shown in Table 1.

Satigtical analysis

Raw data were analyzed using SPSS statistics packet
program version 20.0 for Mac. Minimum value, maximum
value, mean, and standard deviation (SD) were used to de-
fine data. The postoperative MASS scores were compared to
that of the preoperative values using the Wilcoxon Signed-
Rank test. P values less than 0.05 (p < 0.05) were considered
statistically significant.

Results

Eight of the patients were at pediatric age (mean age
10.6 years, ranged from 7 to 14 years) and they developed
spasticity due to CP. They were all non-ambulant and fami-
lies had great difficulty in caring for the children. Visual ana-
log scale (VAS) scoring could not be applied to 9 patients.
Fourteen adult patients (5 females, 9 males) had a mean age
of 41.5 years (range: 23—63 years). All of them were not am-
bulant and were unable to sit in a wheelchair. The cause of
spasticity in the series was MS in 7 cases, spinal cord injury
in 3, CP in 8, transverse myelitis in 1, aneurysmal subarach-
noid hemorrhage in 2, and traumatic brain injury in 1 patient
(Table 1). Twenty of the patients were quadriplegic and 2 pa-
tients with MS were paraplegic.

All the patients ceased oral medications at least 3 days
before the trial day, if applicable, and then underwent a pre-
pump implantation trial of ITB with 50 pg bolus delivered
by lumbar puncture and followed by tone assessments over 6
to 8 hours. Records revealed that we had to administer a 50%
increased second baclofen dose to only 3 patients during the
prepump baclofen benefit trials on the following day. Pediat-
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ric group received ITB (25 pg) at the dose that was a half of
the dose the adults had received. Reduced mean MASS of at
least 2 points was taken as positive response to trial. Again,
the patients ceased antispastic oral drugs 3 days before sur-
gery and the same physiatrist and a neurologist/pediatric neu-
rologist evaluated them the day before implantation of the
ITP free of oral antispastic medications.

The catheter was placed (between C7-T10 level) through a
percutaneous technique into the lumbar subarachnoid space in
18 of the 22 patients. Four of the patients with CP (2 adult and 2
children) had severe spinal rotation and scoliosis, therefore the
16 T gauge Tuohy introducer needle could not be inserted in the
intrathecal space and we had to place the catheter after perform-
ing a partial hemi-laminectomy in the lateral decubitus position.
Positioning the patients was a challenge, but the operation room
team got used to manage the condition after several cases. In-
duction of the anesthesia dissolved spasticity, but muscle con-
tractures remained. Hip motion was usually restricted so in order
to give the lateral decubitus position on the right side, we fed the
whole body with silicone pads to release the right hip and shoul-
der and supported the left leg over the right leg with pillows and
fixed the body in lateral position. We used anterior and posterior
supports for chest and a posterior support at the upper thigh lev-
el. Therefore, adductor muscles of the hips with contracture did
not encounter violation and extra injury (Figures 1 and 2).

Laminectomy alone was not a reason for a longer hos-
pital stay in any of the patients. The patients did not suffer
extra pain because of the laminectomy procedure as they are
on analgesic medication for the pump pocket incision site.

Follow-up examinations were arranged at the end of the
first, third and sixth month. Mean follow-up time of the over-
all group was 14.18 months. Owing to the continuous delivery
of a constant dose of ITB, all of the patients got a steady relief of
spasticity. All the patients enrolled in the study were severely
disabled and immobile at the beginning (20 spastic quadriplegic,
2 spastic paraplegic). Mean MASS score of the patients im-
proved from 3.59 to 1.32 (Table 1). P value was lower than
0.001, representing a highly significant difference (Table 2).

Mean VAS score of the available 13 patients was 9.3 in the
preoperative assessment and it regressed to 4 at the third month
evaluation in the postoperative follow-up. Adult group received an
average of 80.8 pg daily baclofen dose, while the pediatric group
received 81.4 pg daily baclofen, indicating that there was not a

v

significant difference between the adult and pediatric group re-
garding the dose they received. The MS patients had remarkable
benefit from the baclofen treatment. We recorded at least 2 points
of MASS score reduction. Five of seven MS patients were able to
walk by the end of three months following appropriate physical
training. The patients with CP were able to sit in the wheel chair
following the ITB treatment, but they were not able to walk. Since
they were not coordinating, they could receive only passive physi-
cal training to regain the appropriate range of motion of their
joints. Nevertheless, caregivers or families who were attending
these patients were satisfied with the ease of care they had after
the ITB treatment. Further studies including electrophysiological
and mental tests should be performed for these patients to measure
any improvement in cognitive functions.

Table2

Preoper ative and postoper ative M odified Asworth
Spasticity Scores (MASS)

Number of MASS, mean = SD z

patients preoperative postoperative (p)
-4,315

22 3.59£0.50 1.32+0.48 (0.001)

Postoperative MASS scores were compared to that of the
preoeprative values using the P-Wilcoxon Signed-Rank
test; values less than 0.05 were considered statistically
significant (p wasfound lower than 0.001 in the series).

In the postoperative follow-up period we did not en-
counter any complications in our series other than in one pa-
tient who was referred back to our clinic with fluctuating
swellings in the pump area and lumbar incision site. He was
a 23-year-old man with cervical spinal cord injury who pre-
sented with spastic tetraplegia. ITP implantation surgery was
planned, but percutaneous catheter placement was unsuc-
cessful, so we performed partial hemi-laminectomy and
transduced the catheter under direct visualization at the lum-
bar 3rd vertebra level. We revised the pump and found that
the pump and the catheter system were intact. CSF was en-
trapped in the pump pocket and in the lumbar subcutaneous
pouch. Lumbar fascia at the laminectomy site was tight but
catheter required anchoring, and the tightening sutures were
put where it penetrated the fascia. We reimplanted the pump
in its pocket and postoperative course was uneventful and he
did not experience any other complications (Figure 3).

Fig. 3 — One patient experienced cerebrospinal fluid (CSF) collection in the pump pocket and the spinal incision site.
We revised the pockets and the pump was reimplanted after ensuring that the system was intact. The fascia that was
damaged by the Tuohy needle during our attemptsto place the catheter by percutaneous technique was the route of the CSF
fistulainto the pouch and werepaired it with several stiches and anchored the catheter by a purse-string sutureto the fascia.
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Discussion

In the case of disabling spasticity, oral medication was
the first choice because of easy administration route. Oral
baclofen is widely used, however the untoward effects of
oral baclofen such as sedation, respiration problems and
muscular weakness in higher doses, limit its use. It also
modulates pain due to its direct effect on GABA receptors.
Though not all patients with spasticity benefit from this
treatment, it allows a successful management of the spastic-
ity . Inhibition of spasticity increases mobility and makes
the patient more liable to benefit from physical treatment * '°.
Overall benefit is increase in quality of life of the patients
and caregivers as well '*'2. However, as in most of the surgi-
cal interventions involving implantation of a catheter and
pump as foreign bodies, certain complications including in-
fection, hardware malfunction, displacement of the catheter
or the mechanical device, rejection of the system by the host,
patient’s intolerance to the system, the uncooperative patient
profile and alterations in response to medication because of
the individual features may be encountered. Inadvertent ef-
fects of the medication used via such closed systems are the
most challenging of all since the administered drug has pret-
ty narrow therapeutic window. Fluctuations in dose may not
be tolerated because both withdrawal and overdose of in-
trathecally administered baclofen may be potentially life
threatening and necessitate intensive care "°. Although these
complications are rare if certain practice guidelines are fol-
lowed, clinicians should be prepared to recognize and treat
them timely. Abrupt withdrawal of ITB can result in high fe-
ver, drowsiness and sometimes coma, return of spasticity,
muscle rigidity, and in rare cases even death. An acute mas-
sive overdose can cause coma, while less severe overdoses
can cause drowsiness, lightheadedness, respiratory depres-
sion, seizures, hypotonia, and loss of consciousness. The
most prominent side effect is hypotonia, and can be ad-
dressed in most cases by adjusting the rate of administra-
tiOn 11, 14, 15.

A steady cerebrospinal fluid (CSF) concentration of the
drug allows to generate the same effects as those of oral high
dose administration of baclofen, except for that untoward
side effects including sedation, respiration problems and
muscular weakness will be avoided. It takes several weeks to
several months to set to the desired effects and dose relation.

In our series, following a series of incremental adjust-
ments, dosage remained stable after three months. That is
ideal to find out how the patient would feel like when the
drug reached therapeutic concentration, because some pa-
tients require doses above or below the designated range and
even some patients experience drug toxicity within the thera-
peutic range.

Actually, during classical trial injections to the patient,
incremented dosage was administered and takes 3 days to the
longest, and did not need hospitalization unless the patient
had a special condition that necessitated so. In the severely
disabled group of patients, we did not have to readminister a
second or third incremented baclofen dose to observe the
benefit of the patients, because they all had significant relief

following the initial trial dose. The next step for these pa-
tients remained dose adjustments following the implantation
of the pump. Overall, continuous intrathecal administration
of the baclofen to evaluate its systemic and functional effects
could be considered as a helpful method as mentioned by
some authors ', but we believe it would put extra burden,
both on the patient and the hospital by hospitalizing and us-
ing another trial pump for several days. After coming to a
consensus on the implantation of the baclofen pump, all the
patients were operated and a catheter was placed in the in-
trathecal space either via percutaneous route or via partial
hemi-laminectomy in the right decubitus position usually at
the 2-3 or 3—4 interlaminar spaces. In the severely disabled
patients, usually the spinal column is anatomically deformed
and intervertebral space does not allow the Tuohy needle to
pass through. Since the patient had general anesthesia, we
did not give up the implantation procedure in any of the pa-
tients and performed the laminectomy to place the catheter in
the subarachnoid space. Sometimes the dural compression
and arachnoid synechias due to the interrupted CSF turnover
do not let CSF to flow through the Tuohy needle although
you might be in the thecal sac. After transducing the catheter
into the subarachnoid space and placing the tip in the way to
reach a desired level, CSF flow is observed. After experi-
encing a CSF collection in the subcutaneous pouch, we be-
gan passing the catheter through the fascia by penetrating it
at the intact site to prevent CSF fistula.

In order to measure the goal achievements after im-
plantation, the patients (when available), caregivers, and the
family were asked to rate in their terms whether the goals
were achieved satisfactorily, or not. Better seating, feeding,
improved sleep patterns, mood, eased provision of care, de-
creased pain were expressions of satisfaction and they were
set as a simple statement implying overall benefit from the
procedure 7. Our results were also consistent with the cur-
rent literature. Current data indicate that the ITB therapy ef-
fectively and significantly reduces severe spasticity in non-
ambulatory patients caused by various reasons " '. This
striking success of intrathecal baclofen use might be attrib-
uted to several factors including appropriate patient selec-
tion, education about realistic expectations and careful dose
titration in time. To the benefit of the patients, physiatrists were
also involved in the decision-making and postoperative assess-
ment period, so early involvement of rehabilitation therapists in
the procedure contributes to maximize clinical outcome.

Caregivers report muscle relaxation alone, as a positive
benefit of the therapy but further physical treatment is need-
ed. While the patients are under the effect of baclofen, de-
termining the range of motion of each joint and the muscles
with intractable contracture, which are candidates for surgi-
cal release, is another important issue to deal with. After
reaching the physiological limits of the functioning muscles,
additional treatment modalities might be considered. After
all, when the patients are anesthetized and myorelaxant
agents are administered, you can evaluate the limits of phys-
iological motion and contractures at the extremities of these
patients. The main goal is gaining the largest span of inde-
pendent active, and passive movement of the extremities and
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the trunk. Since all of the patients in our series were de-
pendent on others in terms of hygiene, feeding, positioning,
and ambulation, this also brought ease of care for the care-
givers. After the ITB treatment, the MASS scores of the pa-
tients improved significantly. As the restriction of the dis-
abling spasticity is decreased gradually, 5 patients began us-
ing their hands for grasping and 3 patients began ambulating
in the house with an assistive device following intensive
physiotherapy. As reported previously, another benefit of the
ITB therapy was improvement in nutritional status, particu-
larly in the pediatric patient group "°. They began putting on
weight in the end of the second month firstly because they
could swallow easier as mentioned by the parents or caregiv-
ers and secondly because their health conditions improved
and they had less infectious problems due to decreased pul-
monary aspiration. In accordance with the improvement of
the MASS scores, we found out pain relief in 13 patients and
it was quantified with the VAS assessments (Table 1). Four
patients in the pediatric group had improved mood and de-
creased yelling and crying episodes as noted by their parents.
Pediatric neurologist ceased to apply sedative medications to
these patients.

Some authors reported impairment in the spinal column
alignment and worsening of the scoliosis in some of the pa-
tients who received the ITB treatment after a certain period
of time ***'. Our overall impression from our study is that
the ITB therapy does not interfere with the underlying natu-
ral tendency to develop scoliosis for the most severely dis-
abled children. Likewise, we also observed that the number
of the orthopedic surgical interventions did not increase be-
cause of the ITB therapy, on contrary, both the orthopedics
and the families had tendency to reconsider surgical inter-
vention > *. Because it is rational that if the patient is found
relaxed compared to the prepump assessments, one may can-

cel the preplanned operation for an individual, while he can
identify new potential benefit and onsider orthopedic inter-
vention '*. The most important question of the issue here is if
early onset of the ITB therapy will reduce contractures and
yield more definite improvements in terms of ambulation and
functionality. Besides ease of access to physiotherapy and
insurance coverage, consistency of the patients and their
families to a regularly based training sessions and home
training takes the first place in the improvement of these pa-
tients, thereafter **.

Conclusion

We retrospectively assessed the patients whom we op-
erated on and implanted ITP in a selected group of non-am-
bulant patients with severely disabling spasticity. Detailed
examination of the records revealed that all had satisfactory
outcomes in the minimum 6 months of follow-up. Although
spinal structural deformities of the severely disabling spastic
patients are a challenge in the placement of the catheter, it
does not totally restrict surgical intervention. Determining ra-
tionale goals preoperatively is the core issue, and is followed
by patient and family consistency to treatment. Therefore,
while planning this treatment, realistic balance of likely
gains and possible losses should be carefully explained to the
families and patients if applicable. We observed that families
and physiatrist got excited about involving them in physio-
therapy with the hope of further improvement. ITB usually
produced many other improvements apart from the pro-
grammed aims and beyond the expectations of the families
or caregivers. The ITB therapy apparently increases quality
of life and increases functional outcome. So, as a surgical
treatment modality, selected patients should be given this
chance at the earliest period of their lifetime disability.
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Abstract

Background/Aim. A predictor of a poot prognosis, renal
dysfunction often manifests in patients with heart failure, and
is associated with an increased mortality in these patients. The
aim of the parent study was to determine risk factors associ-
ated with worsening renal function (WRF) in patients hospi-
talized for acutely decompensated heart failure. Methods.
The study included 330 patients with acutely decompensated
heart failure. Patients who developed WRF (n = 215, mean
age 72.4 * 9.8 years) were in the clinical group, and patients
without WRF (n = 115, mean age 59.8 * 11.7 years) were in
the control group. Patients in the clinical group were ob-
served according to: the age, gender, lipids, electrolytes,
smoking, hypertension, and type of heart failure, with re-
duced or preserved left ventricle ejection fraction (HFtEF or
HFpEF). We used logistic regression to calculate non-ad-
justed odds ratio (OR) and 95% confidence intervals for oc-
currence of WRF. Results. WRF was determined in 65.2%
of patients with heart failure. Non-adjusted OR showed that
there was a significant risk for development of WRF with age
(OR = 4.3; p < 0.01), total cholesterol > 5.2 mmol/L (OR =
1.6; p < 0.05), hyponattemia < 135 mmol/L, (OR =2.8; p <
0.01), smoking (OR = 3.9; p < 0.01), hypertension (OR = 2.0;
p < 0.05), and with the presence of HFrEF (OR = 1.3; p <
0.01). Presence of HFpEF, hypokalemia, < 3.5 mmol/L,
plasma triglycerides, > 1.7 mmol/L, and gendet, did not have
any significance for the development of renal damage. Con-
clusion. Patients’ age, total cholesterol, hyponatremia, smok-
ing, hypertension, and HFtEF were significant risk factors for
worsening renal function in heart failure patients. Comparing
predictive values, age could be the best prognostic tool for
early identification of patients at risk for WREF.

Key words:
heart failure; cardio-renal syndrome;
risk factors.

Apstrakt

Uvod/Cilj. BubteZna disfunkcija se éesto javlja kod bolesnika sa
sréanom slaboscu, predstavlja los prognosticki faktor 1 povezana je
sa porastom mortaliteta kod ovih bolesnika. Cilj istrazivanja je bio
da se utvrde faktori tizika povezani sa razvojem bubrezne disfunk-
dje kod bolesnika sa akutnom dekompenzacijom st¢ane slabosti.
Metode. Istrazivanjem je obuhvaceno 330 bolesnika sa akuthom
dekompenzacijom sr¢ane slabosti. Bolesnici koji su  razvili
bubreznu disfunkciju (n = 215 ispitanika, starosti 72,4 + 9,8 godi-
na) ¢inili su klinicku grupu, a bolesnici bez bubrezne disfunkcije (n
= 115 ispitanika, starosti 59,8 11,7 godina) bili su kontrolna gru-
pa. Kod ispitanika klinicke grupe analizirani su slededi parametti:
godine starosti, pol, lipidni status, koncentracija elektrolita u plazmi,
prisustvo pusenja i hipertenzije i tip srcane slabosti. Koriséena je lo-
gisticka regresija za iztacunavanje odds ratio (OR) 1 95% intervala
poverenja za razvoj bubrezne disfunkcije kod ovih bolesnika. Re-
zultati. Bubrezna disfunkcija je ustanovljena kod 65,2% bolesnika
sa st¢anom slaboséu. Pokazano je da su se kao znacajni faktoti rizi-
ka od razvoja bubrezne disfunkcije izdvojili starost ispitanika (OR
= 1,6; p <0,05), porast koncentracije ukupnog holesterola, > 5,2
mmol/L. (OR = 1,6; » <0,05), hiponattijemija, <135 mmol/L,
(OR = 28; p<0,01), pusenje (OR = 3,9; p <0,01), hipertenzija
(OR = 2,0; p<0,05) i postojanje sréane slabosti sa smanjenom
¢jekcionom  frakcijom (OR = 1,3; p<0,01). Srcana slabost sa
ocuvanom ejekcionom frakcijom, hipokalijemija, < 3,5 mmol/T,,
visoka koncentracija triglicetida u plazmi, > 1,7 mmol/L i pol ispi-
tanika nisu pokazali statisticki znacaj za razvoj bubrezne disfunkeci-
je. Zaklju€ak. Godine starosti, povisene vrednosti totalnog hole-
sterola, hiponattijemija, pusenje, hipertenzija i smanjenje ejekcione
frakcije znacajni su i nezavisni faktori rizika od razvoja bubrezne
disfunkcije kod bolesnika sa sréanom slabos¢u. Poredenjem pre-
diktivnih vrednost, godine starosti bi mogle da budu najznacajniji
faktor rizika za ranu identifikaciju bolesnika koji su pod povecanim
rizikom od razvoja bubreznog ostecenja.

Kljucne reci:
srce, insuficijencija; sindrom, kardio-renalni; faktori rizika.
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Introduction

Worsening renal function (WRF) as a predictor of a
poor prognosis often manifests in patients with heart failure
(HF). WREF is associated with an increased mortality in these
patients ' as well as increased in-hospital costs, in-hospital
mortality, length of stay and likelihood of readmission > Ac-
cording to data from large registries, 30% of patients hospi-
talized for acutely decompensated heart failure (ADHF) ex-
hibit moderate to severe WRF. If patients with mild WRF are
included, there is more than 50% of them °. WRF is also
closely linked with deterioration of renal function over time,
after an initial hospitalization, which leads to the develop-
ment of renal failure, respectively.

In patients with acute HF, hemodynamic balance main-
tained by kidneys is often disrupted, resulting in decreased
organ perfusion and ultimately organ failure and possibly
death. Heart failure with reduced left ventricle ejection frac-
tion (HFrEF) is characterized by impaired left ventricular
systolic function and poor cardiac output with activation of
compensatory mechanisms such as the renin-angiotensin-
aldosterone system, the sympathetic nervous system, and
other mediators, which interact to maintain the fluid vol-
ume *. Furthermore, decreased renal perfusion, in addition to
nephrotoxic agents, eventually leads to kidney injury in those
patients’. Heart failure with preserved left ventricle ejection
fraction (HFpEF), mostly in patients with thick ventricular
walls and a small ventricular cavity, is also characterized by
a low cardiac output in acute deterioration of HF. The high
end-diastolic pressure is transferred back to the pulmonary
capillaries which results in dyspnoea upon exertion, and the-
se pathophysiological abnormalities trigger neurohormonal
activation, as happens in HFrEF °. The identification of risk
factors associated with WRF in patients with HD may pro-
vide an opportunity to reduce the risk of complications and
improve the outcome in this setting.

Therefore the aim of the parent study was to determine
risk factors associated with WRF in patients hospitalized for
acutely decompensated heart failure.

Methods

We observed 330 patients with ADHF, of both sexes,
hospitalized at the Clinic for Cardiovascular Diseases, Clini-
cal Center Ni§, Serbia, between March and November 2014.
The study was designed as a cross-sectional, retrospective
study, approved by the Ethic Committee of Clinical Center
Nis, and conducted in compliance with the Declaration of
Helsinki and Good Clinical Practice Guidelines.

The diagnosis of HF was established according to the
guidelines of the European Society of Cardiology (ESC)’.
All patients with left ventricular ejection fraction (LVEF)
<45% —HFrEF, or with heart failure with preserved left ven-
tricle ejection fraction (HFpEF), having the New York Heart
Association (NYHA) function class II to IV *, were enrolled
in the study. Echocardiography was performed on VIVID
4GE ultrasound system and LVEF was measured according
to Simpson biplane method. These measurements were per-

formed as soon as the patients were able to have compliance
during the examination.

The reasons for hospitalization were hypertensive crisis,
n = 25 (7.5%), chronic ischemic cardiomyopathy, without
increased specific markers of myocardial necrosis, n = 58
(17.5%), valvular heart disease, n = 69 (21%), and dilated
cardiomyopathy, n = 178 (53.9%), as underlying conditions
for the development of ADHF (Table 1). There suffered 95
(28.7%) of patients from acute heart failure and 235 (71.3%)
patients from acute decompensation of a preexisting heart dis-
case. Patients who had previous diagnosis of diabetes mellitus
(type 1 and 2), chronic renal failure grade 4 and 5, malignant
diseases, and chronic inflammatory diseases were not included
in the study. The patients with acute coronary syndrome, coro-
narography or percutaneous coronary intervention during hospi-
talization and 30 days before were also excluded.

Tabele 1
Reasons for hospitalization

Reasons Number (%) of patients

Hypertensive crisis 25 (7.51)
Chronic ischemic cardio- 58 (17.5)
myopathy*

Valvular heart disease 69 (21)
Dilated cardiomyopathy 178 (53.9)

*Without increased specific markers of myocardial necrosis.

All patients hospitalized with the HF were divided into
two groups, according to the presence of WRF, 7 days after
admission. The first subgroup consisted of 215 (65.2%) pa-
tients, who developed WRF during hospitalization and they
were observed as the clinical group. The second subgroup
consisted of 115 (34.8%) patients, without WRF during the
hospitalization, and they represented the control group. In the
group of patients with WRF, 163 (75.8%) patients were older
than 65 years of age and 121 (56.28%) were males. HF with
reduced left ventricle ejection fraction was observed in 134
(62.3%) patients while 185 (86.0%) patients had arterial hy-
pertension, or received antihypertensive therapy. Regarding
the smoking habits, 112 (52.0%) patients were smokers. In
the control group, without WRF, 85 (73.9%) were older than
65 years of age and 72 (62.6%) were males. HFrEF was ob-
served in 38 (33.0%) patients and 89 (77.3%) patients had ar-
terial hypertension, or received antihypertensive therapy.

We assessed kidney function by measuring serum creat-
inine concentration. An increase in serum creatinine by at
least 25%, or more, compared to the baseline values, was de-
fined as worsening renal function’. Using the simplified
Modification of Diet in Renal Disease (MDRD) formula, a
suggested method for assessment in patients with HF, we al-
so estimated glomerular filtration rate (eGFR)'’. According
to this method, we determined stages of chronic kidney dis-
ease at admission and after 7 days of hospitalization.

Previous medication included angiotensin-converting
enzyme inhibitors or angiotensin II receptor blockers
(75.3%), aldosterone antagonists (62.5%), digoxine (69.8%),
oral anticoagulants (49%), beta blockers (72.4%) and oral fu-
rosemide (87.1%). However, during hospitalization, all pa-
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tients with ADHF received furosemide intravenously and
vasodilators.

Laboratory measurements

Using standard clinical laboratory methods, biochemi-
cal measurements: urea, creatinine, glycemia, total choles-
terol, low-density lipoprotein (LDL), high-density lipopro-
tein (HDL), triglycerides and electrolytes were obtained from
fasting blood samples (5 mL) from each participant at admis-
sion, and all analysis were performed by using Erba Mann-
heim XL600 analyzer (ERBA Diagnostics Mannheim Gmbh,
Baden-Wurttemberg, Germany). Impaired lipid level (total
cholesterol, LDL, HDL, and triglycerides) were defined ac-
cording to the National Guidelines for Good Clinical Practice
for Diagnostics and Treatment of Dyslipidemia (2012) .

Satistical analyses

Characteristics of the study group were expressed as
mean + standard deviation (SD) (continuous variables) with
number and % in brackets (categorical variables). We com-
pared data of patients using Student t-test for normally dis-
tributed data (expressed as mean + SD) and Mann—Whitney
U test for non-parametric variables. Univariate logistic re-
gression was used to calculate odds ratio (OR) and 95% con-
fidence intervals (CI) for occurrence of WRF. The relation-
ship between selected variables was determined by Pearson’s
correlation coefficient I. All analyses were performed with

SPSS version 16.0 (SPSS, Chicago, IL, United States). The
significance level was set at p < 0.05.

Results

Worsening renal function was determined in 215
(65.2%) patients hospitalized with heart failure after 7 days
of hospitalization. Significant differences were found be-
tween patients who developed WRF and the control group.
The patients with heart failure who developed WRF were
older, more hypertensive and less likely to be with the first
episodes of acute heart failure and preserved ejection frac-
tion. They had similar lipid profile except higher triglyc-
erides (p < 0.01), higher fasting glycemia (p < 0.05), serum
urea and creatinine concentration (p < 0.01). The patients in
the clinical group had lower serum potassium (p < 0.01), so-
dium concentration (p < 0.01), lower values of systolic (p <
0.01), and diastolic blood pressure (p < 0.01) and eGFR (p <
0.01) at admission, compared to the control group. There
were no significant differences according to the patients’
gender, LDL and HDL cholesterol concentrations. All data
are presented in Table 2.

The analysis of the stages of chronic kidney disease
showed significant differences in distribution among sub-
groups of the HF patients. The patients in the clinical group
had severely impaired kidney function compared to the con-
trol group at admission (p < 0.01). This is presented in Table
2. Moreover, the development of chronic kidney disease
grade 3 was registered in 102 (47.4%) of the WRF patients
after 7 days of hospitalization (data not shown).

Table 2
Clinical data of 330 heart failure (HF) patients in the control and clinical group at admission

Parameter Control group (n=115) Patients with WRF (n =215) p
Age (years), mean = SD 59.8+11.7 72.4+£9.8 0.05
Acute heart failure, n (%) 52 (45.2) 43 (20.0) 0.05
Acute decompensation, n (%) 63 (54.8) 172 (80.0) 0.05
Chronic kidney disease, n (%)

stage 1 (¢GFR > 90 mL/min/1.73m?) 67 (58.2) 48 (22.3) 0.01

stage 2 (¢GFR 60-89 mL/min/1.73m?) 39 (34.0) 85(39.5)

stage 3 (eGFR 30-59 mL/min/1 73m?) 9(7.8) 92 (42.7)
Males, n (%) 72 (62.6) 121 (56.2) NS
Smokers, n (%) 46 (40.0) 112 (52.0) 0.01
Glycemia, (mmol/L), mean + SD 52+09 59+04 0.05
Cholesterol, (mmol/L), mean + SD 55+1.5 59=+1.5 NS
LDL, (mmol/L), mean = SD 35+1.2 40+13 NS
HDL, (mmol/L), mean + SD 1.1+£0.3 1.2+0.3 NS
Triglycerides, (mmol/L), mean + SD 1.2+0.5 2.1+0.6 0.01
Urea, (mmol/L), mean + SD 62+24 10.3+£6.1 0.01
Serum creatinine (umol/L), mean + SD 84.5+12.6 139.4+£21.8 0.01
¢GFR (mL/min/1.73 m?), mean + SD 79.5+11.7 59.5+22.4 0.01
Na, (mmol/L), mean + SD 136.5+4.9 132.7+£2.2 0.01
K, (mmol/L), mean + SD 4.4+0.7 33+0.5 0.01
Hypertension, n (%) 89 (77.3) 185 (86.0) 0.01
SBP, (mmol/L), mean + SD 138 £ 15 107 £10 0.01
DBP, (mmol/L), mean £ SD 80+ 10 68+8 0.01
HFrEF, n (%) 38 (33.0) 134 (62.3) 0.05
LVEF (%), mean + SD 50.2+12.3 39.7+12.1 0.01

Data are expressed as mean * standard deviation (SD) — compared with Student-t test or expressed as n (%) compared with

U test.

WREF — worsening renal function; SBP — systolic blood pressure; DBP — diastolic blood pressure; LVEF- left ventricular ejec-

tion fraction; eGFR — estimated glomerular filtration rate; HFrEF — heart failure reduced left ventricle ejection fraction.
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Table 3

Analysis of risk factors according to age, gender and left ventricle ejection fractions (LVEF)
in 215 patients with worsening renal function

Parameter. N Urea (mmol/L) Creatinine (umol/L) ¢GFR (ml/min/1,73m?) LVEF (%)
arameters mean + SD mean + SD mean + SD mean + SD
Age (years) 52 7.23+3.8 121.7 £38.3 619+154 47.8+14.2
< 65 ok * ok *

- 65 163 12172 129.9 £39.2 52.8+17.1 429+11.7
Sex 121 84+42 117.3 +£49.7 66.7+18.8 43.1+13.2
male * o .

female 94 9.9+8.1 115.8 £60.8 55.5+17.9 480+ 14.4
HFrEF 134 102+4.8 124.6 £19.9 57.1+93 404+123
HFpEF 81 8.9+3.2 116.8+19.1" 63.5+18.4" 49.8+11.4"

*p < 0.05, **p < 0.01.

n — number of patients; SD — standard deviation.

eGFR - estimated glomerular filtration rate; LVEF — left ventricular ejection fraction; HFrEF — heart failure
with reduced left ventricle ejection fraction; HFpEF — heart failure with preserved left ventricle ejection frac-

tion.
Table 4
Non-adjusted odds ratio (OR) and 95% confidence intervals (CI) for worsening renal function
in the study patients
Control group Clinical group OR 95%CI p
Age (years)
<65 30 (26.1) 52 (24.1)
65+ 85 (73.9) 163 (75.8) 431 3.80-6.00 <0.01
Sex
male 72 (62.6) 121 (56.2) 1.09 0.99-1.12 0.11
female 43 (37.4) 94 (43.8)
Smoking 46 (40.0) 112 (52.0) 3.98 2.55-5.79 <0.01
TC > 5.2 mmol/L 101 (88.3) 195 (90.6) 1.66 1.46-3.23 <0.05
TG > 1.7 mmol/L 93 (81.1) 201 (93.5) 0.96 0.33-3.90 0.56
Na < 135 mmol/L 70 (60.9) 177 (82.5) 2.82 2.68-3.22 <0.01
K <3.5 mmol/L 54 (47.5) 116 (54.0) 1.27 0.92-1.44 0.886
Hypertension 89 (77.3) 185 (86.0) 2.06 1.15-8.53 0.045
HFrEF 38 (33.0) 134 (62.3) 1.29 1.12-2.81 <0.01
HFpEF 77 (67.0) 81 (37.6) 1.16 0.68-1.62 0.32

Data are expressed as n (%).

TC — total cholesterol, TG — triglycerides; HFrEF — heart failure with reduced left ventricle ejection fraction;
HFpEF - heart failure with preserved left ventricle ejection fraction.

The parameters of global renal function (plasma con-
centration of urea, creatinine and eGFR) and LVEF accord-
ing to the age, gender and type of HF (HFrEF or HFpEF) in
the subgroup of patients with WRF are shown in Table 3. We
found that urea and creatinine concentration were signifi-
cantly higher and eGFR and LVEF lower in the patients old-
er than 65 years of age. The female patients also had sig-
nificantly higher urea and lower eGFR compared to the
males. The patients with HFrEF had significantly higher cre-
atinine concentration and lower eGFR, thus presenting the
older female patients with reduced EF as particularly predis-
posed to WRF.

Non-adjusted OR for renal dysfunction were presented
in Table 4. Non-adjusted ORs showed that there was a sig-
nificant risk for development of WRF during hospitalization
in the patients older than 65 years (OR = 4.3; 95% CI 3.8-
6.0), history of smoking (OR = 3.9; 95% CI 2.5-5.7), total
plasma cholesterol > 5.2 mmol/L (OR = 1.6; 95% CI 1.4—
3.2), hyponatremia < 135 mmol/L, (OR = 2.8; 95% CI 2.6—
3.2), hypertension (OR = 2.0; 95%CI 1.1-8.5), and in pa-
tients with reduced left ventricle ejection fraction compared

to those with preserved LVEF (OR = 1.3; 95% CI 1.1-2.8).
Heart failure with preserved left ventricle ejection fraction,
elevated plasma triglycerides, > 1.7 mmol/L, hypokalemia, <
3.5 mmol/L, and sex did not prove significant for worsening
renal function in the patients with heart failure. Thus, the
presence of any of the evaluated risk factors (age over 65
years, smoking, hypertension and hyponatriemia) increased
the probability for WRF more than two times.

Discussion

Heart failure is a leading cause of hospitalization in the
age group of 65 years and older, represents a significant eco-
nomic burden”, and eventually leads to kidney injury. The
present study adds to the current data that WRF is an ex-
pecting finding among older patients hospitalized for HF.
WREF frequency ranges from 35% to 70% in various stud-
ies'>, and have a high in-hospital mortality . In a meta-
analysis unadjusted mortality rate at one year, follow-up was
51% in the patients with moderate to severe renal impair-

ment, compared to 26% in those without any renal impair-
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ment '*. The prevalence of WRF, as well as the development
of kidney failure stages III, (determined as eGFR
< 60/mL/min/m’), in our patients hospitalized with ADHF
was 65.2%, and 47.4% prospectively, which is in accordance
with current data. Some researchers found “moderate” renal
failure (creatinine clearance < 60/mL/min/m?) in 22.5% of
their heart failure patients ", while in the Valsartan in Heart
Failure (Val-HeFT) trial '° (n = 5010), eGFR was found to be
below 60 mL/min/m” in 58% of patients. In both studies, how-
ever, decreased eGFR was a predictor of a poor prognosis.

Baseline renal insufficiency was reported to increase the
number of hospitalizations due to worsening of HF, and these
individuals had high likelihood of cardiovascular death "°. Possi-
ble mechanism for development of renal dysfunction is arterial
hypotension followed by severe and prolonged kidney hypoper-
fusion. In 10.2% of our patients with HF, prompt decrease in
kidney function at hospital admission was noticed. Age and
baseline renal function were determined as risk factors for WRF
and exacerbation in chronic HF patients .

Several studies showed that the prevalence of kidney
failure rises with age > '®. Accordingly, in our study signifi-
cantly more patients older than 65 years experienced WRF,
and this was an independent risk factor for its occurrence,
(OR 4.3). Traditional risk factors for heart disease, such as
hypertension, smoking and total cholesterol, > 5.20 mmol/L,
also showed significance for WRF, although with a slightly
smaller predictive values.

WREF in our study was equally distributed between gen-
der, despite the fact that cardiovascular diseases are more
frequent in males compared to females. This could be ex-
plained by physiological changes after menopause, most
probably due to the loss of protective estrogen effect on vas-
culature and great proportion of patients aged over 65 years.
Estrogen decreases expression of angiotensin type 1 receptor
and angiotensin-converting enzyme and causes the release of
angiotensinogen substrate '’.

In our study, HFTEF (<45% LVEF) was found to be a
significant risk factor for WRF with moderately higher risk
(OR 1.3), unlike HFpEF. However, in other studies various
relations between heart and kidney function parameters were
determined. Apparently, elevation in both ventricles end-dia-
stolic pressures and venous pressure contribute to renal dys-
function by impairing forward blood flow and by increasing
renal venous pressure *°. Predomination of a single process is
probably influenced by a stage of heart disease and neuro-
hormonal status of a patient. Acute renal injury, as a compli-
cation in congestive HF patients treated with diuretics, was
observed more often in those with HFTEF (40%) than with
HFpEF (28%)'". Additionally, WRF is certainly favored by

pronounced vasoconstriction and sodium retention in acutely
decompensated HF patients>'. Worsening renal function dur-
ing the first 3 days of hospitalization was also reported in
47% of patients with acutely decompensated HF *. Heart
failure with reduced left ventricle ejection fraction as the
significant risk factor for kidney injury in our HF patients
was likely due to its prolonged hypoperfusion effect on kid-
neys.

Urea, creatinine and eGFR were higher in our patients
with WRF that were older than 65 years compared to the
younger ones. As a consequence of HF related increase in
venous pressure in kidneys, pressures in interstitial space and
Bowman'’s capsule also increase and lead to greater urea re-
absorption. Besides, in low-output HF, arterial perfusion is
maintained by releasing neurohumoral mediators, among
which is arginine vasopressin that mediates urea reabsorp-
tion '>*. However, urea may not be reliable index of WREF,
mostly compared to eGFR, because its serum concentrations
are affected by different elements of metabolism '*. This is
perhaps the reason of insignificant correlation between
LVEF and urea, and creatinine values in our study. Pro-
longed hyponatremia was proven to be an independent car-
diovascular risk factor, and also an independent factor of
mortality in this group of patients, mostly due to the long-
term diuretic therapy.

We suppose that higher urea concentrations in our fe-
male patients are due to lower percent of total body water
and significantly faster decline of eGFR with age, compared
to the males **.

Conclusion

Worsening renal function is common in patients hospi-
talized with ADHF. We have demonstrated that age over 65
years, heart failure with reduced left ventricle ejection frac-
tion, smoking, hyponatremia, elevated total cholesterol and
hypertension, were significant risk factors for worsening re-
nal function. Our results indicate that age over 65 years
could be the best prognostic tool, among evaluated, for iden-
tification of worsening renal function in patients with heart
damage. The other assessed parameters, heart failure with
preserved left ventricle ejection fraction, elevated triglyc-
erides level, hypokalemia, and gender did not have any sig-
nificance for worsening renal function in patients hospital-
ized with heart failure.

The results of our study may provide clinicians with
very important knowledge about the elderly patients, who are
under a greater risk for renal damage and therefore possible
prevention of irreversible changes.
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Uticaj tezine opstruktivne sleep apneje (OSA) i telesnog sastava na redoks
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Abstract

Background/Aim. There is an increasing number of stud-
ies on the existence of systemic oxidative stress in patients
with obstructive sleep apnea (OSA) which is an important
mechanism linking OSA and endothelial dysfunction with
increased risk for cardiovascular diseases. Comorbidities
must be also considered, especially obesity, as the most im-
portant source of oxidative stress independently of OSA.
The aim of this paper was to show if OSA severity increases
the level of markers of systemic oxidative stress and reduces
antioxidant capacity, independently from body mass index
(BMI) and nutritional status. Methods. One hundred and
twenty-eight patients with OSA were included in the trial.
Based on the results of a sleep study-polysomnography, the
examinees were divided into two groups according to ap-
nea-hypopnea index (AHI < 15 and AHI = 15). Nutritional
status was estimated by using the BMI and body composi-
tion. Body composition was determined by dual X-ray ab-
sorptiometry (DXA) whole-body scan. Redox status of pa-
tients with OSA was determined by measuring the concen-
tration of NO in plasma and antioxidant capacity was evalu-
ated using the plasma level of reduced glutathione (GSH) as
a marker of antioxidant capacity. Results. Significantly
higher mean values of NO were found in the group with
AHI = 15 in comparison to AHI < 15 group (1.269 £ 0.789

Apstrakt

Uvod/Cilj. Sve je vise istraZivanja o postojanju sistemskog
oksidativnog stresa kod pacijenata sa opstruktivhom apne-
jom u snu (OSA), kao mogucoj vezi OSA sa endotelnom
disfunkcijom i bolestima kardiovaskularnog sistema. Mora
se uzeti u obzir i postojanje komorbiditeta, pre svega goja-
znosti, koji mogu doprineti oksidativhom stresu nezavisno
od OSA. Cilj ovog rada bio je da pokaze da li tezina OSA

vs. 0.462 + 0.373 nmol/mlL, respectively; p = 0.001), while
significantly higher levels of GSH were found in the group
with AHI < 15 in comparison to AHI = 15 group (238.08
T 84.37 vs. 172.77 * 83.88 mg/mlL, respectively; p = 0.04).
Independent predictors of plasma GSH level (multivariate
regression analysis) were: desaturation index (ODI) [B = -
0.157; 95% confidence intervals (CI): -0.262-0.053], mean
SatOz (B = -4.76; 95% CI: -9.21-0.306) and min SatO, (B =
0.118; 95% CI: 0.03—-0.206). ODI was singled out as an in-
dependent predictor of NO concentration in plasma (B =
0.038; 95% CI: 0.011-0.065). No significant statistical dif-
ference was found in mean values of BMI and body com-
position parameters in patients with AHI < 15 and AHI =
15. None of the markers of systemic oxidative stress was as-
sociated with BMI and body composition assessment pa-
rameters. Conclusion. OSA severity is significantly associ-
ated with reduced antioxidant capacity and increased level
of systemic oxidative stress. The degree of desaturation dur-
ing sleep considerably affects systemic oxidative stress in
patients with OSA independently from nutritional status
and body composition.

Key words:
sleep apnea, obstructive; oxidative stress; nutritional
status; body composition.

doprinosi poveéanom nivou sistemskog oksidativnog stresa
i smanjenju antioksidativhog kapaciteta, nezavisno od
indeksa telesne mase (BMI) i telesnog sastava kod pacijenata
sa OSA. Metode. Istrazivanjem je bilo obuhvaceno 128
pacijenata sa OSA. Na osnovu skep studije — polisomno-
grafije, ispitanici su bili podeljeni u dve grupe prema apnea-
hypopnea indeksu (AHI): AHI < 15 i AHI = 15. Stanje
uhranjenosti je procenjeno pomocu BMI i telesnog sastava.
Telesni sasatav je odreden pomocu whole-body DEXA sken-
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era (Hologic QDR-4000). Redoks status pacijenata sa OSA
je odredivan pomocu koncentracije NO u plazmi i nivoa re-
dukovanog glutationa (GSH) u plazmi kao markera antiok-
sidativnog kapaciteta. Rezultati. U grupi sa AHI = 15 bila
je nadena znacajno veca srednja vrednost koncentracije NO
u plazmi u odnosu na pacijente sa OSA 1 AHI < 15 (1,269
+ 0.789 vs 0.462 £ 0.373 nmol/mL, p = 0,001), dok je
znacajno veéi nivo GSH u plazmi bio u grupi sa AHI < 15
u odnosu na grupu sa AHI = 15 (238,08 + 84,37 vs 172,77
+ 83,88 mg/mlL, p = 0,04). Nezavisni prediktori nivoa GSH
u plazmi (multivarijantna regresiona analiza) bili su: index
desaturacije (ODI) [B = -0.157; 95% granice poverenja (CI):
-0.262-0.053], srednja vrednost SatO2 (B = - 4.76; 95% CI:
-9.21-0.306) i minimalna SatO2 (B = 0.118; 95% CI: 0.03—
0.2006). Kao nezavisni prediktor koncentracije NO u plazmi

izdvojio se ODI (B = 0,038; 95% CI: 0,011-0,065). Nije
postojala statisticki znacajna razlika izmedu srednjih vred-
nosti BMI i parametra za procenu telesnog sastava u grupi
sa AHI < 151 AHI = 15. Nijedan od parametara za procenu
stanja uhranjenosti i telesnog sastava nije znacajno uticao na
ispitivane  parametre sistemskog oksidativnog = stresa.
Zakljucak. Sa povecanjem tezine OSA smanjuje se antiok-
sidacijski kapacitet i raste nivo sistemskog oksidativnog
stresa. Stepen desaturacije tokom spavanja ima znacajan uti-
caj na redoks status pacijenata sa OSA, nezavisno od stanja
uhranjenosti i telesnog sastava.

Kljucne reci:
apneja u snu, opstruktivna; stres, oksidativni; nutritivni
status; telo, sastojci.

Introduction

Obstructive sleep apnea (OSA) is defined by recurrent
episodes of breathing interruptions lasting more than 10 sec-
onds (apnea) or reduction in airflow (hypopnea) during sleep
associated with sleep fragmentation, awakenings and de-
creased oxygen saturation. Since the respiratory control is
considered to be imperfect, up to five respiratory events dur-
ing 60 minutes of sleep are tolerated'. According to the
mechanism of breathing interruptions, different entities of
this disorder are: OSA, central sleep apnea (CSA) and mixed
sleep apnea (MSA).

In OSA, the airflow is interrupted, but respiratory effort
continues. Apnea-hypopnea index (the number of apnea and
hypopnea per hour of sleep — AHI) represents a standard for
determining the severity of OSA. There are several ways to
show the severity of desaturation during sleep as a conse-
quence of OSA. Desaturation index (ODI) is most commonly
used and it represents the number of desaturations (SatO, re-
duction > 3%) per hour of sleep, the mean oxygen saturation,
minimal saturation and percentage of sleep hours with he-
moglobin oxygen saturation less than 90% (Sat <90%). It is
assumed that cyclical occurrence of hypoxia-reoxygenation
(intermittent hypoxia) that characterizes OSA is the most
important mechanism in formation of free radicals, similar to
ischemia-reperfusion damages in coronary disease. It is be-
lieved that intermittent hypoxia leads to mitochondrial dys-
function, activation of enzymes that use oxygen, such as xan-
thine oxidase or nicotinamide adenine dinucleatide phos-
phate (NADPH), activation of leukocytes and endothelial
cell dysfunction which leads to synthesis of free radicals and
increased inflammation *. Oxidative stress can lead to activa-
tion of redox-sensitive transcription factors which regulate
the synthesis of inflammatory cytokines, chemokines and
adhesion molecules >. When considering oxidative stress in
OSA, comorbidities must also be taken into account, espe-
cially obesity, as the most important source of oxidative
stress independently from OSA. In a large population study,
it was shown that body mass index (BMI) alongside with
smoking and diabetes is the most important independent fac-

tor associated with systemic oxidative stress, although the
contribution of accompanied OSA cannot be excluded .

The aim of this paper was to show if the OSA severity in-
creases the level of markers of systemic oxidative stress and re-
duces antioxidant capacity independently of nutritional status.

Methods

The study included 128 patients with OSA. Patients
with concomitant diseases that are characterized by the exis-
tence of systemic inflammation were excluded, except for
obesity. All examinees underwent the sleep study-polysom-
nography using Philips STARDUST sleep recorder. AHI,
AHI in the supine position (AHI supinatio), AHI in other po-
sitions of sleep (AHI non supinatio), desaturation index
(ODI), minimum saturation (minSatO,), medium saturation
(mean SatQ,) and the percentage of time with saturation less
than 90 % (SatO, < 90%) were determined. On the basis of
the results of the sleep study based on AHI, examinees were
divided into two groups: with mild OSA (AHI < 15) and
moderate and severe OSA (AHI > 15). All examinees un-
derwent assessment of nutritional status using the BMI =
body mass (BM)/body height (kg/m?). Body compositions
were determined by dual X-ray absorptiometry — (DXA)
whole-body scan (Hologic QDR-4000). The absolute value
of body fat mass (FM) in kg, body fat percentage (FM%),
lean body mass (FFM) in kg and lean body mass index
[FFMI = FEM/BM” (kg/m’)] were examined. The data from
the National Health and Nutrition Examination Survey
(NHANES) for FM% reference values using DXA measur-
ing were used °.

Determination of nitric oxide (NO): NO decomposes
rapidly to form stable metabolite nitrite/nitrate products. Ni-
trite (NO,’) was determined as an index of nitric oxide pro-
duction by using Griess reagent (1). 0.1 mL 3N PCA, 0.4 mL
20 mM EDTA and 0.2 mL plasma were kept on ice for 15
min, then centrifuged for 15 min at 6000 rpm. After the su-
pernatant was poured off, 220 pl of K,CO; was added. Ni-
trites were measured at 550 nm. Bidistilled water was used
as a blank probe °.
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Detemination of reduced glutathione (GSH): Plasma
level of (GSH) was determined according to Beutler ’ and is
based on GSH oxidation via 5,5 dithiobis-6,2-nitrobenzoic
acid (DTNB). Bidistilled water was used as a blank probe.
Measurement was done at 420 nm.

Method of descriptive statistics was used for description
of general characteristics of the examinees in observed
groups, as well as results obtained on the basis of the com-
pleted test. Independent t-test was used for comparison of
arithmetic means of characteristics of two populations. Cor-
relation was used to test the relationship between the pa-
rameters, and its presentation and interpretation of the sig-
nificance was performed by using the linear correlation coef-
ficient. The influence of individual variables as independent
predictors for observed parameters was examined by using
the multivariate regression analysis.

Results

Patients were divided into two groups according to AHI
(cut off = 15). In the group with AHI < 15 there were 56
(43.8%) patients (44 males) and in the group with AHI > 15,
there were 72 (52.2%) patients (48 males). Demographic
characteristics of examinees, mean values of parameters for
assessing nutritional status, body composition and the sleep
study in examined groups (t-test) are presented in Table 1.

A risk predictors for AHI > 15 in comparison to AHI <
15 were analyzed by using the univariate logistic regression
analysis (Table 2).

The influence of individual variables as predictors of
GSH value was analyzed by using the univariate linear re-
gression analysis (Table 2).

Table 1

Patients’ characteristics
Observed AHI <15 (n=56) AHI>15 (n=72)
Parameters mean + SD (min—max) mean + SD (min—max) P
Age (years) 42.57+13.63 52.44 £11.38 0.033
Smokers (%) 32 (57.1) 40 (55.5) 0.565
AHI 10.2 (5.1-14.8) 24.3 (15.1-82.0) <0.001
ODI 4.63 +7.06 (0-23.5) 51.66 +23.26 (13.5-84.8) <0.001
Mean SatO2 93.54 +£2.90 (88-97) 85.63 £ 12.52 (43-96) 0.035
Min SatO2 86.08 £4.80 (80-94) 67.75 +13.26 (39-85) <0.001
Sat02 < 90% 4.90 +10.04 (0-32.6) 41.86 + 38.43 (1-99) 0.001
GSH (mmol/mL) 238.08 + 84.37 (80.79-352.38) 172.77 + 83.88 (27.15-285.16) 0.04*
NO (nmol/mL) 0.462 + 0.373(0.42-1.25) 1.269 + 0.789 (0.125-3.46) 0.001*
BMI (kg/m?) 32.29+£5.58 (23.542.2) 36.55+6.74 (26.8-52.6) 0.156
FM% 31.97 £4.13 (26.8-40.3) 34.25+9.36 (24.3-49.1) 0.234
M (kg) 31.68+7.78 34.89 £9.64 0.483
FFM (kg) 64.01 +12.14 (40.75-82.72) 59.0 £ 10.16 (40.26-72.33) 0.929
FFMI 20.80 + 3.46 (14.1-27.38) 20.8 (17.89-23.81) 0.172

AHI - apnea-hypopnea index; ODI — desaturation index; Mean SatO2 — medium saturation; Min SatO2 — minimum
saturation; SatO2 < 90% — time with saturation less than 90%; GSH — reduced glutathione; NO — nitric oxide;
BMI - body mass index; FM% — body fat percentage; FM — body fat mass; FFM — lean body mass; FFMI — lean body

mass index; SD — standard deviation.

Table 2

Influence of individual variables on reduced glutathione (GSH) value in obstructive
sleep apnea (OSA) patients

Univariate analysis

The observed risk factors

"B (95% CI) p
The age 0.089 (0.021-0.199) 0.109
AHI 0.418 (0.088-0.748) 0.017*
ODI -1.555 (-3.063-0.048) 0.046*
MeanSatO2 0.194 (0.028-0.36) 0.037*
MinSatO2 3.988 (-0.02-7.995) 0.047*
SatO2 < 90% -0.192 (-0.284-0.10) 0.01%
Smoking 1.192 (-1.844-4.229) 0.198
BMI 0.141 (-0.415-0.697) 0.737
FM% 0.033 (-0.019-0.084) 0.220
FMkg -0.184 (-0.386-0.018) 0.303
FFM kg 0.068 (-0.098-0.233) 0.437
FFMI 0.022 (-0.138-0.122) 0.703

*Unstandardized coefficient B; *statistically significant;

AHI - apnea-hypopnea index; ODI — desaturation index; Mean SatO2 — medium satura-
tion; Min SatO2 — minimum saturation; SatO2 < 90% — time with saturation less than
90%; GSH - reduced glutathione; NO — nitric oxide; BMI — body mass index;
FM% — body fat percentage; FM — body fat mass; FFM — lean body mass; FFMI — lean

body mass index; CI — confidence interval.
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The multivariate regression analysis determined inde-
pendent predictors of GSH as follows: ODI, mean SatO,,
min SatO, (Table 3).

Table 3

Independent predictors of reduced glutathione (GSH) value
in obstructive sleep apnea (OSA) patients

The observed risk Multivariate analysis, R* = 0.32
factors B (95% CI) p
ODI -0.157 (-0.262 -0.053) 0.004*
MeanSatO2 -4.76 (-9.21 -0.306) 0.001*
MinSatO2 0.118 (0.03-0.206) 0.033*
SatO2 < 90% -0.131(-0.80-0.537) 0.231
AHI 0.024 (-0.036-0.085) 0.687

*Unstandardized coefficient B; *statistically significant

AHI - apnea-hypopnea index; ODI — desaturation index;
Mean SatO2 — medium saturation; Min SatO2 — minimum
saturation; SatO2 < 90% - time with saturation less than
90%; CI — confidence interval.

The influence of the individual variables as predictors
of NO value was analyzed by using the univariate linear re-
gression analysis (Table 4).

Table 4

Influence of individual variables on nitric oxide (NO) value
in obstructive sleep apnea (OSA) patients

The observed Univariate analysis
risk factors B (95%CI) p
The age 0.016 (-0.005-0.036) 0.129
AHI 0.010 (0.001-0.019) 0.029*
AHI supinatio 0.016 (0.007-0.025) 0.003*
AHI nonsupinatio 0.016 (0.023-0.028) 0.017*
ODI 0.011 (0.002-0.02) 0.019*
MeanSatO2 0.009 (-0.02-0.039) 0.514
MinSatO2 -0.020 (-0.040-0.000) 0.052
SatO2 < 90% 0.001 (-0.008-0.01) 0.811
Smoking -0.320 (-0.873-0.233) 0.247
BMI 0.014 (-0.029-0.058) 0.509
FM% 0.018 (-0.023-0.058) 0.372
FMkg -0.004 (-0.041-0.032) 0.800
FFM kg -0.025 (-0.052-0.002) 0.067
FFMI -0.026 (-0.149-0.097) 0.664

*Unstandardized coefficient B; *statistically significant;

AHI - apnea-hypopnea index; ODI — desaturation index;
Mean SatO2 — medium saturation; Min SatO2 — minimum
saturation; SatO2 < 90% — time with saturation less than
90%; GSH — reduced glutathione; BMI — body mass index;
FM% — body fat percentage; FM — body fat mass; FFM —
lean body mass; FFMI — lean body mass index.

Multivariate regression analysis determined ODI as in-
dependent predictor of NO concentration in plasma (B =
0.038; 95% CI: 0.011-0.065) (Table 5).

Table 5
Multivariate linear regression analysis for nitric oxide (NO)

The observed risk Multivariate analysis, R>=0.45

factors B (95%CI) p
ODI 0.038 (0.011-0.065) 0.011%*
AHI -1.221 (-2.558-0.117) 0.069
AHI supination 0.507 (-0.222-1.237) 0.150
AHI nonsupinatio 0.170 (-0.629—-0.290) 0.425

*Unstandardized coefficient B; *statistically significant;
AHI — apnea-hypopnea index; ODI — desaturation.

Discussion

In our study, significantly lower plasma level of GSH
and significantly higher mean values of NO concentration
were found in plasma in the group with AHI > 15 in com-
parison to subjects with AHI < 15. As independent predictors
of a GSH level in plasma in OSA patients were found to be
ODI, mean SatO2, min SatO2, while an independent predic-
tor of NO concentration in plasma was ODI. We found no
statistically significant difference in mean values of BMI and
body composition parameters in patients with AHI < 15 and
AHI > 15. None of the markers of systemic oxidative stress
in our research was significantly associated with BMI and
body composition assessment parameters.

Obstructive sleep apnea is a major health problem due
to the high prevalence, association with obesity (60%—-90%),
and there is an increasing amount of evidence suggesting that
OSA is an important risk factor for cardiovascular diseases.
GSH is an important antioxidant which, by using free radicals,
prevents cell damage. Once oxidized, it can be reduced back
by glutathione reductase, using NADPH as an electron do-
nor. The ratio of reduced/oxidized glutathione (GSH/GSSG)
is often used as a parameter for cell toxicity. Makris et al. ®
demonstrated that the level of GSH decreased during the
night for about 15% in patients with OSA, and increased av-
eragely for about 63% in patients without OSA. In a study
done by Ntalapascha et al. * it was shown that GSH concen-
trations in plasma during night (morning-night), differed sig-
nificantly between the patients with severe OSA and the con-
trol group (AHI < 5). This prospective research among the
population with OSA, without significant comorbidities,
provides evidence that OSA can independently be the cause
of an increase in the level of systemic oxidative stress. In our
study, as independent predictors of GSH in plasma were de-
termined to be ODI, mean SatO,, min SatO,, while an inde-
pendent predictor of NO concentration in plasma was ODI.
This may indicate that the severity of desaturation during
sleep, especially intermittent hypoxia (ODI) has a substantial
impact on systemic oxidative stress in patients with OSA. In
a study done by Simiakakis et al. '’, in the group with AHI >
15, antioxidant capacity was notably lower than in the con-
trol group (AHI < 5). Minimum desaturation was the most
important predictor of levels of the biological antioxidant po-
tential (BAP). Results of this study showed that OSA may
affect the oxidative stress by reducing antioxidant capacity
due to nocturnal hypoxia.

However, there are also studies with opposite results
that did not show increased oxidative stress in OSA. In a
study by Svatikova et al. ', in patients with OSA without
other chronic diseases, there was no increase in level of
markers of systemic oxidative stress (thiobarbituric acid re-
active substances — TBARS, oxidized low-density lipopro-
teins — LDL, isoprostanes) in comparison to the control
group without OSA.

A source of oxidative stress in overweight is similar to
that in patients with OSA, so the independent role of OSA in
the occurrence of systemic oxidative stress is not yet com-
pletely clear. In a large population study, it was shown that
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BMI, alongside with smoking and diabetes, is the most im-
portant independent factor associated with systemic oxida-
tive stress, although the contribution of accompanied OSA
cannot be excluded . In our study, no statistically significant
difference in mean values of BMI and body composition pa-
rameters in the patients with AHI < 15 and AHI > 15 were
found. None of the markers of systemic oxidative stress in
our research were significantly associated with BMI and
body composition assessment parameters. In the paper by
Fujita et al.'* no substantial association was found between
markers of oxidative stress and parameters for OSA severity
assessment. However, it has been shown that the waist/hip
ratio (WHR) is an independent predictor of glutathione per-
oxidase (GPX) concentration and a total antioxidant status
(TAS) (r =-0.317). The results of this study indicate that ox-

idative stress in OSA is more expressively associated with
central obesity than with intermittent hypoxia and AHI 2.

Further studies are required to confirm whether the se-
verity of OSA is an independent predictor of systemic oxida-
tive stress which can significantly contribute to cardiovascu-
lar morbidity and mortality.

Conclusion

The results of our study are in favor of that severity of
OSA is significantly associated with reduced antioxidant ca-
pacity and more expressed systemic oxidative stress. The de-
gree of desaturation during sleep significantly affects sys-
temic oxidative stress in patients with OSA aside from nutri-
tional status and body composition.
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Denture base resins biocompatibility testing in vivo

| spitivanje biokompatibilnosti akrilata za izradu zubnih protezain vivo
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Abstract

Background/Aim. The weating of acrylic dentures is the
cause of the inflammatory reaction of the oral mucosa. The
aim of this study was to investigate the response of rat tis-
sues to subcutaneous and intramuscular implantation of dif-
ferent acrylic samples, by histopathological analysis of the
tissue. Methods. The study included two samples of hard
and three samples of soft acrylic resins (heat and cold po-
lymerized), that were subcutaneously and intramuscularly
implanted in rats tissues. Implantation tests were designed
to test the biological response of the surrounding tissue to
the tested materials after their application for the period of
two weeks and the period of four months. Results. After
two weeks, regardless of the type of implantation, histopa-
thological analysis showed an acute inflammatory re-
sponse. There was an intense hyperplasia of inflaimmatory
cells, multiplication of connective tissue as well as formation
of many new blood vessels. The highest level of inflamma-
tory changes was observed after the application of cold-po-
lymerized resins. A lower intensity of inflammation in the
case of heat polymerised resin was the result of its more
complete polymerization. After the second observation pe-
riod, fibrotic capsules were formed around the implanted
samples indicating a chronic course of the inflammatory
process. Less visible signs of inflammation and chronicity of
the processes indicate that with time, i.e. with the length of
the observation period, reduces inflammation. Conclusion.
The subcutaneous and intramuscular implantation of acrylic
resins material samples led to inflammatory response whose
intensity was decreased over time. Heat polymerized resin
was a biologically more acceptable in comparison to the
cold polymerized acrylates.

Key words:
dentures; acrylates; biocompatible materials; rats.

Apstrakt

Uvod/Cilj. Nosenje akrilatnih proteza uzrokuje inflamatot-
ne reakcije oralne sluzokoze. Cilj ovog istrazivanja bio je da
se ispita odgovor tkiva pacova nakon potkozne i intramu-
skularne implantacije razlicitih akrilatnih uzoraka pomocu
patohistoloske analize tkiva. Metode. U studiji su koris¢ena
dva uzorka tvrdih i tri uzorka mekih akrilatnih smola (toplo
i hladno polimerizovanih) koji su supkutano i intramusku-
larno implantirani u tkivo pacova. Implantacioni testovi su
osmisljeni tako da se ispita bioloski odgovor okolnog tkiva
na testirane materijale nakon njihove primene u periodu od
dve nedelje i periodu od cetiri meseca. Rezultati. Posle dve
nedelje, bez obzira na vrstu implantacije, patohistoloska
analiza pokazala je akutni inflamatorni odgovor. Doslo je do
intenzivne hiperplazije inflamatornih celija, umnozavanja
vezivnog tkiva kao i formiranja brojnih novih krvnih sudo-
va. Najvisi nivo upalnih promena primecen je nakon aplika-
cije hladno polimerizovanih akrilatnih smola. Nizi intenzitet
inflamacije kod uzoraka toplo polimerizovanih smola rezul-
tat je njihove potpunije polimerizacije. Nakon drugog peri-
oda posmatranja uoceno je formiranje fibroznih kapsula
oko implantiranih uzoraka $to ukazuje na hroni¢nan tok
upalnog procesa. Manje vidljivi znaci zapaljenja ukazuju na
transformaciju zapaljenske reakcije u hroni¢ni oblik u kojoj
se vremenom, odnosno tokom duzeg petioda posmatranja
samo zapaljenje smanjuje. Zaklju¢ak. Supkutana i intramu-
skularna implantacija akrilnih uzoraka dovela je do inflama-
tornog odgovora diji je intenzitet smanjen tokom vremena.
Toplo polimerizovani akrilati su bioloski znatno prihvatljivi-
ji u odnosu na hladno polimerizovane akrilate.

Kljucne reci:
zubna proteza; akrilati; biokompatibilni materijali;
pacovi.
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Introduction

Wearing of denture plates is very frequently the cause
of inflammatory reactions of submucose of the ora cav-
ity "% Hypersensitivity to acrylates was observed in almost
17% of patients wearing dentures®,

Adverse effects related to acrylates are, in most cases,
of local character and may be presented in form of cheilitis
and stomatitis, stinging and burning in the mouth, painful
sensations of different intensity and candidiasis “®. Allergic
reaction to acrylic denture may occur in more severe form
such as erythema multiforme °. Potential toxicity of tempo-
rary acrylic dentures was well-documented. Contact stomati-
tisin children caused by wearing orthodontic appliances was
described in clinical practice as well *°.

The above mentioned changes are more frequent in pa-
tients with already infected, inflammed submucose of the
oral cavity damaged with different drugs or vomitting ™ 2.
Some regions of the oral cavity are particularly sensitive to
irritating effects of acrylic dentures . Apart from being
placed to endure additional strain, zones with keratinized
epithelium represent places less sensitive to effect of harmful
components of acrylates aswell 4,

Intense gingival inflammation under acrylic veneers of
bridges, may, among other things, be explained by porous-
ness and superficial roughness as the result of a great abra-
sion of acrylic material. Regarding the complexity of the po-
tential clinical biocompatibility investigation of acrylic mate-
rials used to manufacture dentures, it is easier to analyse tis-
sue reaction to acrylic materials after implantation of the
samples in tissues of experimental animals. Such studies
comparing effects of different types of commercially avail-
able acrylic materials in vivo conditions has not been per-
formed so far.

The aim of the study was to perform pathohistological
analysis of the tissues after subcutaneous and intramuscular
implantation of samples of different acrylic materials.

Methods

Tested material

The tested material included two hard and three soft
acrylates used in prosthodontic dentistry for construction and
readaptation of mobile dental restorations. Cold and hot po-
lymerized acrylates were used in the study (Table 1).

Parallelepiped shaped material samples with rounded
edges 1x 2x 3 mm were made. Upon polymerization the
samples were polished using standard procedure in order to
avoid mechanical irritation during the implantation in tissue
of experimental animals.

According to the type of the tested materials the sam-
ples were divided into five experimental groups (G1-G5),
each of which were further subdivided into two groups de-
pending on the place of the implantation (subcutaneous and
intramuscular). Each experimental group consisted of twelve
samples (n = 12), six samples for subcutaneous and six sam-
ples for intramuscular implantation.

A pink wax (Cavex, Holland BV) sample with identical
shape and dimensions was made as a negative control for
each implanted sample of the tested material (n = 60). Sam-
ples were a combination of paraffin, microwax and beeswax
and its neutral effect on tissues was previously experimen-
tally proven *’.

All of the tested samples were desinfected with 70% etha-
nol and rinsed with sdine (0.9% NaCl). The samples were
stored in sterile Petri dishes at room temperature untill implanta:
tion. Immediately before implantation, they were removed to
Petri dish with sterile saline (no more than 60 minutes).

Experimental animals

Laboratory Wistar male rats, 10 to 12 weeks old and
180-200 g of average weight were used in the experiment.
Twelve animals were used for each of the tested materias
(n=60).

Table 1
Tested acrylic materials
. . . Content
Tested materia Experimenta G Manufact Acrylict —
materi peri group (G) anufacturer crylic type powder liquid
HG Bosworth .
soft cold polymerized poly (ethyl ethyl alcohal, butyl
Bosworth Trusoft Gl COJ] S?Aany acrylate methacrylate) benzy! phthalate
Lang Dental .
Lang Flexacryl G2 MFG.Co. soft cold polymerized poly (ethy| n-buthyl methacrylate
USA acrylate methacrylate)
Lang Dental .
Lang Immediate G3 MFG.Co. soft cold polymerized poly (ethyl methyl methacrylate
USA acrylate methacrylate)
. Ivoclar Vivadent,  hard cold polymer- poly (methyl methyl methacrylate,
Triplex Cold G4 . - : ethylene glycol
Lichtenstein ized acrylate methacrylate) )
dimethacrylate
Triplex Hot G5 Ivoclar Vivardent, heat polymerized  poly (methyl Mg FETHEY S
P Lichtenstein acrylate methacrylate) Y gy
dimethacrylate
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The animals were healthy and acclimatized to labora-
tory environment and standard laboratory nutrition. They
were followed for the behaviour changes, disease onset and
weight loss to eliminate potential irregularity that will affect
plausibility of the obtained data.

Experimental investigations on animals were approved
by the Ethics Committee of the Faculty of Medicine in Ni$
(number 01-2066-1).

Experimental design

Implantation tests were designed for examining bio-
logical response of the surrounding tissue to the tested mate-
rials upon their application (1SO 10994-6: 2007) 2.

All animals were operated on under general anesthesia.
Premedication included the application of atropin sulphate
(Verofarm, Russid) and diazepam (Galenika, Serbid) in a
dose of 0.2 mg/100 g of body weight. General anesthesia of
30-60 minutes was administered intraperitoneally with 0.3
mL of 10% Ketamidor® (Richer PharmaA.G., Austria).

Anesthetised animals were placed in prone position on
a specia wooden framework. The operating field was pre-
pared by removing hairs on interscapulary portion of the
back and both thighs.

The implantation region was rinsed with povidone iodine.
The implantation procedure was performed using a sterile nee-
dle 4/18. The samples were subcutaneoudy implanted in the in-
terscapulary portion of the back. The sample of the tested mate-
rial was implanted on the left side of media dorsd line and the
sample of sterile pink wax was implanted on the right side. The
sample of the tested materia was implanted in m. gastrocne-
mius of the left leg of the experimentd animal, while the sample
of the pink wax was implanted in the muscle on the opposite
side. The wounds were healed with povidone iodine and |€eft to
hedl spontaneoudly.

No antibiotic protection of experimental animals was
performed. Postoperative recovery was monitored every day,
and there were no signs of infection.

The two-week observation period and four-month ob-
servation period were designed. After each of the observa-
tion periods three animals from each experimental subgroup
were sacrificed.

Euthanasia of experimental animals was performed by
exanguination of the left ventricle and extirpation of com-
plete blood. Changes in the subcutaneous tissue of the ex-
perimental animal after the four-week implantation period
were both macroscopically and microscopically observed.

Preparation of samples for microscopic analysis

Tube-like portions of subcutaneous and muscular tissue
where resins tested had been implanted were taken as sam-
ples for analysis. The samples of the implanted materials
were carefully separated from the tissue by twizzers and fix-
ated in 100% formalin. The material was further dehydrated
in growing concentrations of ethanol (from 50% to absolute).
Upon xylol illumination the material was put in paraffin
molds. Tissue blocks molded in paraplast were cut on mi-
crotom (LKB Broma, Sweden), (1.5 pm) and stained using
classical method — hematoxylin & eosin (HE) and specia
method for staining of collagen fibres — trichrome staining
according to Masson.

The stained preparations were analysed histopathol ogi-
cally on the image analysis system Lucia 3.2 G (Laboratory
Imaging, the Czech Republic) on microscope NU-2 (Carl
Zeiss, Germany).

The histomorphological anaysis of tissues was de-
signed for all samples of subcutaneous and muscular tissue
that were in contact with the tested material and negative
control for both observation periods.

The evaluation of results by microscopic analysis was
performed on the basis of the presence of inflammatory re-
actions and tissue fibrosis, number and distribution of in-
flammatory cells and the existence of degenerative changes
as well as potential necrosis and destructive changes in cap-
illary walls (Table 2).

Results

After the two-week implantantion period it was noticed
that the implantation of Lang Immediate sample materia
caused macroscopically apparent changes on subcutaneous
tissue in the form of mild erythema and local hemorrhage
(Figure 1). There were no loca macroscopic changes on the im-
plantation site of control samples and other tested materials.

Table 2

Evaluation of a degree of inflammatory reaction ®

Degree of inflammatory

Score Changesin the surrounding tissue

reaction

Slight reaction 0 Formation of fibrous capsule with sparce inflammatory cells.The blood vesels are of small
calibre with visible endothelial cells.

Mild reaction 1 Presence of fibrous capsule with lower number of lymphocytes and plasmocytes. Low prolif-
eration of conective tissue was followed by spherical blood vessels without congestion.

Moderate reaction 2 Formation of fibrous capsule with presence of macrophages, polymorphonuclears, lympho-
cytes and plasmocytes. Congestion of blood vessels was not noted.

Intensive reaction 3 Presence of alarge accummulation of polymorphonuclears lymphocytes, plasmocytes, macro-

phages, giant cells of foreign body type and capillaries with prominent congestion.

Kosti¢ M, et al. Vojnosanit Pregl 2018; 75(11): 1094-1100.
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Fig. 1 — Changes in subcutaneous tissue ob-
served at the implantation site of Lang
Immediate sample.

AR ! LA

Fig. 2 — Application of samples in subcutaneous tissue of experimental animal after two weeks caused the

Pathological analysis of subcutaneous tissue showed
acute inflammatory reaction to the presence of the tested ma-
terias. It included intesive hyperplasia of inflammatory cells
(polymorphonuclears, lymphocytes, plasmocytes and macro-
phages), duplication of connective tissue as well as forma-
tion of a great number of new blood vessels. Fusion of
macrophages led to formation of giant cells as the response
to the presence of aforeign body.

The highest degree of inflammatory changes were ob-
served in cold polymerized acrylates (Figure 2). The presence
of Triplex Hot sample caused low intensity inflammatory
changes in relation to other tested materials which may be at-
tributed to its more complete polymerization (Figure 3).

b Y

occurrence of the mild degree fibrosis, hyperplasia of inflammatory cells and formation of new blood vessels:
a) Bosforth Trusoft; b) Lang Flexacryl; ¢) Triplex Cold (Trichrome staining according to Masson, x100).

Fig. 3 — After two weeks, subcutaneous ap-
plication of Triplex Hot sample caused pro-
liferation of connective tissue cells and fibro-
sis (HE; x200). HE — hematoxylin eosin.

Fig. 4 — After four months of the subcutaneous implantation of material samples focal tissue fibrosis oc-

There was no inflammatory reaction on the site of sub-
cutaneous implantation of control sample, which eliminates
mechanical trauma during the application as the cause of oc-
currence of the above mentioned inflammatory reaction.

After afour-week observation period,-there were no mac-
roscopic changes at the implantation site of acrylic materialsin
all tested experimental groups.

Fibrous capsules were formed around the implanted sam-
ples as the result of the presence of material in the subcutaneous
tissue. The hyperplasia degree of inflanmatory cells was lower
in comparison to the first observation period. Tissue fibrosis
with lower number of connective tissue cells indicated chronic
course of inflammatory process (Figure 4). Less prominent in-
flammatory signs and chronic course showed reduction of in-
flammation over the observed period of time.

curred with slight inflammatory infiltrate: a) Lang Immediate; b) Triplex Cold; c) Triplex Hot

(Trichrome staining according to Masson, x100).
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Implantation of acrylic samples in m. gastrocnemius of
experimental animals during the two-week observation pe-
riod caused no macroscopic changes of the tissue. Histopa-
thological analysis of the surrounding muscle tissue after re-
moval of material samples showed mild to strong inflamma-
tory reaction, hyperplasia of connective inflammatory cells,
intramuscular proliferation of connective tissue and a great
number of newly formed blood vessels in the tested materials
of all experimental groups (Figures 5 and 6).

Formation of fibrous capsule around the application site
represented the result of a four-month implantation of the
tested material samples on macroscopic level. The tissue fi-
brosis was from mild (Bosforth Trusoft, Lang Flexacryl, Tri-
plex Cold, Triplex Hot) to moderate degree (Lang Immedi-
ate). Pathohistological findings of al tested materials con-
firmed domination of connective fibres in relation to in-
flammatory cells, suggesting chronic inflammation, that is, a
scar formation in muscle tissue (Figure 7).

o

Fig. 5 — After two weeks of the implantation period of material samples Lang Flexacryl (a) and Lang

Immediate (b) hyperplasia of giant cells of foreign body type and intensive proliferation of connective
tissue were observed. Fibrous reaction with numerous newly formed blood vessels occurred around hol-
low spaces with Triplex Cold sample (¢) (Trichrome staining according to Masson, x200).

Fig. 6 — A two-week implantation period of Triplex Hot sample
caused proliferation of connective tissue cells and intensive fibrosis in
muscle tissue (Trichrome staining according to Masson, x100).

Fig. 7 — The mild degree fibrosis was present in muscle tissue after a four-month implantation of Lang
Flexacryl sample (a) and Triplex Hot (b) sample, while the moderate degree fibrosis was present in Lang
Immediate sample (c) (Trichrome staining according to Masson, x200).

Kosti¢ M, et al. Vojnosanit Pregl 2018; 75(11): 1094-1100.
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Inflammation caused by the presence of implantes
acrylic samples reduced over time, that is, along with the du-
ration of the observation period. Implantation of control
samples of pink wax caused no significant changes in sub-
cutaneous tissue and muscle tissue in the whole observation
period (Table 3).

Table 3
The average values of the prominence degree of inflam-
matory reaction of tissue after the subcutaneous and in-
tramuscular implantation of acrylic samples

Subcutaneous I ntramuscul ar
Experimental implantation implantation
group (G)* after 2 after 4 after 2 after 4
weeks months weeks months
Gl 3 1 2 1
G2 3 1 3 1
G3 3 1 2 2
G4 3 1 2 1
G5 2 1 1 1
Control 0 0 0 0
group

*see Table 1

Discussion

The test of tissue reaction to the implanted material
(ISO 10994-6: 2007) has no direct implication on clinical
application *®. However, immediate contact of implanted ma-
terial and tissue offers a more precise picture of a body reac-
tion to its presence. Subcutaneous implantation turned out to
be an efficient method for the examination of biological fea-
tures of dental materials * %°. The reaction of subcutaneous
tissue may be considered analogous to that of submucous tis-
sue regarding their unique histological form. On the other
hand, implantation of dental materialsin muscle is considered to
be a less senditive method for examination of biocompatibility
of denta materials, but the obtained data certainly contributes to
the analysis of tissue reaction to acrylates.

Samples of acrylic materials and control samples of
pink wax were implanted in the subcutaneous tissue and
muscle of rats during the two-week period and four-month
period. Changes in the tissues of experimental animals after
removal of material samples may be considered anal ogous to
the tissue reaction in direct contact with the denture plates. The
disadvantage of the applied test isreflected in the failure to iden-
tify the influence of sdivary flow and its buffering capacity on
the tissue reaction in contact with acrylic material.

Histopathological analysis of subcutaneous tissue
showed acute inflammatory reaction after removal of mate-
rid samples. Intensive hyperplasia of inflammatory cells or
granulomatous reaction, duplication of connective tissue as
well as formation of numerous new blood vessels were the
results of the two-week long presence of acrylic material.
Fusion of macrophages led to the development of giant cells
as the response to the presence of aforeign body. A more in-
tensive reaction of subcutaneous tissue to the implantation of
cold polymerized acrylates represented further evidence of
its biological inferiority as compared to heat polymerized
acrylate. The obtained data may be explained by greater por-
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ousness and superficial adherence of materials as well as
greater amount of non-polymerized potentialy toxic sub-
stances in samples of soft acrylates and Triplex Cold in rela-
tion to Triplex Hot. Findings of Kallus®? aso confirmed
greater granulomatous reaction of subcutaneous tissue of rats
to the presence of cold as compared to hot polymerized acry-
late. The results of this study did not indicate significant
changes in inflammatory reaction of tissue to the presence of
different types of soft acrylic materials.

After the second observation period fibrous capsules
formed around implanted samples as the result of the pres-
ence of material. Less prominent inflammatory signs and
chronic course of the process showed inflammation reduc-
tion over the period of time, which is in accordance with the
findings of Kallus ?and Zmener *°.

The presence of Triplex Hot sample caused low inten-
sity inflammatory changes in relation to other tested materi-
as, which may be attributed to its more complete polymeri-
zation #. Analysing different materials for denture base
Ebadian et al. Zindicated higher biocompatibility of polym-
erized poly (methylmethacrylate) (PMMA) in comparison to
Co-Cr aloys after implantation in buccal vestibulum of dogs.

Pethohistological analysis of muscle tissue surrounding the
tested acrylic material s that were removed &fter the first observa
tion period showed moderate to strong granulomatous inflam-
matory reaction, hyperplasia of connective inflammatory cells,
intramuscular proliferation of connective tissue and a great
number of newly formed blood vessels. The most intensive in-
flammatory response was noticed in soft acrylic materia Lang
Flexacryl and solid cold polymerized Triplex Cold. After im-
plantation of the Lang Flexacryl sample hyperplasa of giant
cells of aforeign body type in muscle tissue was observed. Im-
plantation of Bosforth Trusoft and Lang Immediate samples led
to moderate proliferation of young connective tissue in the mus-
cleand duplication of inflammatory cells.

The presence of the hot polymerized Triplex Hot sam-
ples in muscle tissue led to the proliferation of connective
tissue cells and intensive fibrosis, and reaction had chronic
course from the very beginning. In accordance with this
study, Stinson % showed that implantation of PMMA sample
in gluteal muscles of rats led to formation of fibrous capsule
over the period of time. Dillingham et a. % found mild tox-
icity of PMMA after it had been implanted in paravertebral
muscle of a rabbit. Biocompatibility of PMMA based mate-
rialswas proved after their implantation in the bone aswell .

Formation of fibrous capsule surrounding the application
site represented the result of a four-month implantation of the
cold polymerized material samples on microscopic level. The
tissue fibrosis ranged from the mild (Bosforth Trusoft, Lang
Flexacryl, Triplex Cold, Triplex Hot) to the moderate degree
(Lang Immediate). The histopathologicd findings of al tested
meaterials confirmed domination of connective fibres in com-
parison to inflammatory cells, indicating chronic type of in-
flammation. Inflammation induced by the presence of implanted
acrylic samples reduced over the observation period.

Histopathological analysis of the prominence degree of
inflammatory reaction of tissue that was in immediate con-
tact with the tested material sample showed more prominent
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inflammatory reaction in the subcutaneous implantation as
compared to the intramuscular one in all tested experimental
groups of acrylic materials. Control samples caused no in-
flammation of the surrounding tissue and the occurrence of
mild fibrosis in few of them was probably the result of me-
chanical tissue damage during the implantation procedure.
Cold polymerized acrylates induced the most intensive
granulomatous reaction after both implantation procedures,
which is in accordance with the results of examination of
their cytotoxic effect 2. The results of this study are in
positive correlation with the findings of in vitro studies that
proved stronger cytotoxic effect of soft and hard cold polym-
erized acrylates as compared to hot polymerized acrylates 2,

Conclusion

The subcutaneous and intramuscular implantation of the
samples of the tested acrylic materids led to acute inflammatory
reaction which become chronic over time. Heat polymerized
acrylate showed the least proinflammatory effect. Therefore, the
authors recommend heat polymerited acrylates as the material of
choice for construction and readaptation of dentures.
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Intestinal parasitosis in asylum seekers from the Middle East
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Abstract

Background/Aim. It is estimated that about 230 million
refugees and asylum seekers circulates worldwide. Parasito-
sis are diagnosed in recent years with increasing frequency
both in Europe and other developed countries. Interna-
tional migration of population, as an inalienable part and a
result of the process of globalization, has an increasing im-
pact on health of the population of countries through which
migrants pass or settle. The aim of this study was to deter-
mine the incidence of intestinal parasitic diseases in asylum
seckers on the territory of Belgrade. Methods. The study
group included 97 asylum seckers from the Centre for Asy-
lum seekers in Obrenovac, in the period December 2013—
January 2014. Stool samples were taken less than seven days
after arriving to the Center and sent to the Laboratory for
Parasitological Diagnosis of the Public Health Institute of
Belgrade. Detection of parasites in stool samples was pet-
formed by a direct native slide made of fresh sample and di-
rect slide made after stool concentration applying "Mini
Parasep" technique. Statistical analysis included application
of y>-test of matching and y>test of independence. Results.
The study showed that the parasites were detected in 9.3%
of cases, in the group of 15-24 years of age. Protozoa were
found in 6.2% and helminthes in 3.1% of the samples.
Conclusion. Most intestinal parasitosis were found in asy-
lum seekers from Bangladesh. All parasitosis were found in
males and the most frequently detected parasite was Giardia
lamblia.

Key words:
parasitic diseases; refugees; diagnosis; feces; serbia.

Apstrakt

Uvod/Cilj. Procenjeno je da $irom sveta cirkuliSe oko 230
miliona izbeglih lica i azilanata. Parazitoze se poslednjih go-
dina dijagnostikuju sa sve vecom ucestalos¢u kako u Evropi,
tako i u drugim razvijenim zemljama sveta. Medunarodna
migracija stanovni$tva kao neotudivi deo procesa globaliza-
cije i kao njena posledica, sve viSe ima uticaja na zdravlje
stanovnistva zemalja kroz koje migranti prolaze i u kojima
se nastanjuju. Cilj ovog rada je bio da se utvrdi ucestalost
parazitoza kod trazioca azila na teritoriji Beograda. Metode.
Ispitivanjem je obuhvaceno 97 azilanata koji su boravili u
Centru za smestaj azilanata Obrenovac, u periodu decembar
2013—januar 2014. godine. Uzorci stolice ispitanika, ne duze
od sedam dana nakon dolaska u Centar, su dostavljani u la-
boratotiju za parazitolosku dijagnostiku Gradskog zavoda za
javno zdravlje (GZZ]Z) Beograd. Za pregled stolice na pri-
sustvo crevnih protozoa i helminata koriséen je direktan na-
tivni preparat svezeg uzorka i direktan preparat nakon pri-
mene “Mini Parasep” koncentracione tehnike. Za statisticku
obradu podataka koris¢eni su y*-test podudarnosti i y>-test
nezavisnosti. Rezultati. Pozitivan nalaz parazita u stolici
utvrden je kod 9,3% ispitanika, uzrastne grupe 15-24 go-
dina. Protozoe su izolovane kod 6,2%, a helminti kod 3,1%
uzoraka. Zakljucak. Istrazivanjem je ustanovljeno da je
najcesce izolovana Giardia lamblia u stolici azilanata muskog
pola iz Bangladesa.

Kljucne reci:
parazitne bolesti; izbeglice; dijagnoza; stolica; srbija.
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Introduction

Parasitosis are diagnosed in recent years with increasing
frequency both in Europe and other developed countries '
International migration of population, as an inalienable part
and a result of the process of globalization, has an increasing
impact on the health of the population of countries through
which migrants pass or settle . It is estimated that about 230
million refugees and asylum seekers circulates worldwide .
In August 2015, the number of asylum applications in the
European Union (EU) reached a record with over 148,880
applications *. Global demographic forecast indicate that the
impact of factors that encourage international migration will
become more intense in all regions of the world *, contribut-
ing to raising local health issues to the international level °.
Such predictions are related to diseases caused by intestinal
parasites that were once considered rare and were linked
only to tropical and subtropical areas as well as for areas
with low living, hygienic and sanitary standards. Given that
the use of human origin fertilizers is still common in certain
less developed parts of the world, this can lead to the inges-
tion of parasite eggs over insufficiently washed vegetables
and fruits ®. Also, the process of inadequate treatment of
waste water, being discharged directly into rivers and lakes,
is a clear danger to human health °. Features of parasitic in-
fections in immigrants can vary, as well as the time of their
infestation '. To a large extent, they depend on exposure to
parasites in the countries of origin, direction of movement
and the characteristics of the areas which they finally in-
habitate '.

The data on the incidence of parasitic infections in peo-
ple who have migrated to developed countries are highly
variable and dependent on the various circumstances that
lead to migration of the population ’, and development of the
health systems of the countries with temporary or permanent
immigration ®. The overall prevalence of potentially patho-
genic parasites among migrants is in the range of 8%-86% *.

In Serbia, the data on the incidence of parasitic infec-
tions in immigrants have not yet been published. On the
other hand in the United States (US) these data are available
and the highest incidence of intestinal parasitosis were ob-
served in individuals originating from Asian countries °.

In developed countries, there is no agreement on how to
control parasitic diseases brought by migrating population.
Frequent diagnosis of malaria and intestinal parasites in So-
mali refugees registered in the US led to the implementation
of the recommendations that all refugees over 2 years of age
should be presumptively treated with single dose albendazole
since 1997 °. Given the poor organized health care for refu-
gees and a high risk of transmission of infection, the first
contact with health services in the new environment should
be fully focused on implementation of screening and treat-
ment of high-risk patients °. In September 2015, the Euro-
pean Asylum Support Office (EASO) launched a project to
introduce protocols for monitoring infectious diseases in
immigrants *. In the EU countries, the recommendations in-
clude general and selective screening and careful observation
of the health status of immigrants.

The aim of this study was to determine the incidence of
intestinal parasitic diseases in asylum seekers at the Centre
for Asylum Seekers in Obrenovac.

Methods

The study included 97 asylum seekers who were in the
Centre for Asylum Seekers in Obrenovac, in the period De-
cember 2013 — January 2014. Stool samples (taken not more
than seven days after arriving to the Center) were collected
in special containers for feces (Dunavplast, Indjija, Serbia)
and sent to the Laboratory for Parasitological Diagnosis of
Public Health Institute of Belgrade. Each sample contained
around 10-20 g of stool collected in the morning in the fa-
cility where asylum seekers were accommodated. For detec-
tion of intestinal protozoa and helminthes two slides were
used: a direct native slide made of a fresh sample '* and di-
rect slide made after stool concentration by "Mini Parasep"
concentrator as modified Ridley-Allan method for fecal
parasite concentration (Mini Parasep” Faecal Parasite Con-
centrator, DIASYS, Wokingham, Berkshire, England) " The
concentrator consists of a freestanding mixing chamber with
a 10% formalin solution and ethyl-acetate (Triton X-100 so-
lution), two-stage filtration matrix for the elimination of
large particles of about 425 pum, the chamber for dispersion
of grease which removes fatty particles and remnants of fe-
ces and lower conical part where a sediment is formed by
centrifugation ''. For detection of intestinal helminthes, we
also used the Kato technique '°.

Satistical analysis

Commercial software package SPSS 13.0 for Windows
was used for statistical analysis of the obtained results and
for descriptive statistical characteristics of examined vari-
ables. The presence of statistically significant difference be-
tween the incidence of parasitic infections in the general
population of the city of Belgrade and the studied group of
asylum seekers in Obrenovac was examined by y’-test of
matching. To test differences in the prevalence of parasitic in-
fections by special categories of the patients (gender, age, coun-
try of origin) ’-test of independence was used. Statistically sig-
nificant difference was considered for a p-value < 0.05.

Ethical aspects

Examination was carried out in accordance with ethical
standards of the Helsinki Declaration from 1975 revised in
1983. Detection of parasitic infections in asylum-seekers was
conducted in accordance with the legislation of the Republic
of Serbia, according to the Ordinance on medical examina-
tions of asylum seekers when entering the Asylum Centre .

Results

The study group comprised 97 asylum seekers from
countries in the Middle East and South Asia, median age of
24.5 years, predominantly males (Table 1).
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Table 1
Frequency of positive parasitological findings in the
study group by age, sex and country of origin

Characteristics Total Positive findings
Age (years), n (%)
0-14 6(6.2) 0(0)
15-24 46 (47.4) 7 (15.2)
25-34 34 (35.0) 2(5.9)
35-44 5(5.2) 0(0)
45+ 6(6.2) 0(0)
Gender, n (%)
male 86 (88.7) 9 (10.5)
female 11(11.3) 0(0)
State of origin, n (%)
Syria 18 (18.6) 0(0)
Pakistan 50 (51.5) 4 (8.0)
Bangladesh 28 (28.9) 5(17.9)
Afghanistan 1(1.0) 0(0)
Total, n (%) 97 (100) 99.3)

Parasites in faeces were detected in 9/97 (9.3%) of
cases. Although the sample of asylum seekers is too small,
this value is significantly higher than reported by the Public
Health Institute of Belgrade where the incidence of intestinal
parasitism in general population on the territory of Belgrade
in 2010 was 1.9% (p=0.000) "*. The presence of parasites in
stool was most commonly found in male asylum seekers,
9/86 (10.5%), in the age group 15-24 years, 7/46 (15.2%)
and in those who originated from Bangladesh, 5/28 (17.9%)
(Table 1).

Of all positive samples (n =9), protozoa were found in
6/97 (6.2%) and helminthes in 3/97 (3.1%). The most com-
monly found were Giardia lamblia 4/9 (44.4%), Blastocytis
hominis 2/9 (22.2%) and Trichuristrichiura 2/9 (22.2%),
while Taenia spp. was discovered in only one person 1/9
(11.1%) (Figure 1).

Trichuris + Ascaris;
11.1%

Taenia spp;11.1%
Giardia lamblia;
44.4%

T. trichiura;11.1%

Blastocystis
hominis; 22.2%
Fig. 1 — Species of parasites found in stool samples
of asylum seekers.

In the group of people with positive test for parasites in
stool, most people with Giardia lamblia were from Pakistan 3/4
(75%), (p=0.338); People from Bangladesh had positive find-
ings in stool for Blastocystis hominis (2/2; p=0.025) and

Reli¢ T, et al. Vojnosanit Pregl 2018; 75(11): 1101-1105.

Trichuris trichiura (2/2; p=0.025), while in asylum-seekers
from Syria no parasites were found in stool samples. There were
no positsive findings of parasites among children and women.

Discussion

In developed countries, a more detailed assessment of
health of immigrants is performed and that can serve to iden-
tify diseases which could later become public health problem
in these countries. In the United States, medical screening for
adult refugees and asylum seekers is required, and it includes
assessment of mental health, radiological examination of the
thorax [sputum test for tuberculosis (TB) is done if radio-
logical finding is atypical] and testing for syphilis and human
immunodeficiency virus (HIV)’. Spanish authors point to
the need of establishing prevalence and demographical char-
acteristics of the patients with eight diseases that have poten-
tial risk of transmission: latent and active TB, syphilis, HIV,
hepatitis B virus (HBV) and hepatitis C virus (HCV), Chagas
disease, Giardia intestinalis and Entamoeba histolytica / En-
tamoeba dispar '*. In Serbia, medical examination of asylum
seekers, according to the Regulation from the Law on Asy-
lum ", under Article 3 include: history (infectious and non-
communicable diseases, immunization status); physical exami-
nation; other diagnostic examinations (laboratory, Rtg) and un-
der Article 4: laboratory testing of blood (eritrocite sedimenta-
tion rate, blood cells count); X-ray for pulmonary tuberculosis;
laboratory testing of stool for: typhoid, paratyphoid and other
Salmonella, shigellosis and intestinal protozoa .

In literature, there is still a dilemma whether to apply
empirical therapy in groups of immigrants upon arrival to the
land, or to perform the screening of parasitic infections . In
the United States, the accepted stand is that introducing pre-
sumptive treatment of parasitosis is necessary °, while the
EU countries point to the necessity of screening for parasites
(whose life cycle is not tied to the host country), especially in
immigrants who come from tropical and subtropical parts of
the world, with the aim to prevent the spread of infections '®.

Although screening for parasitic infections in immi-
grants is legally regulated in Serbia, there is no published
data on the prevalence of parasitosis in these risk groups.
This study showed that the incidence of parasitosis in immi-
grants from countries of the Middle East and South Asia was
significantly higher than the incidence of parasitosis in the
general population of Belgrade territory in 2010 (9.3% vs.
1.9%, p=10.000) . We have no data if these persons origi-
nate from rural or urban areas. In comparison, the Mediterra-
nean countries (Greece), reported the presence of intestinal
parasites in 27.2% of immigrants from all continents and in
7.9% of those originating from the Asian countries '°. The
incidence of parasitosis in people who immigrated to Italy
was recorded to be between 31%-61.9% 1,16, while in Swe-
den it was 36% . US screening studies of 10.358 refugees
showed that the incidence of intestinal parasitosis is the
highest in immigrants originating from Asian countries
(33.6%) °. The variability of data, observed in the results pre-
sented in literature, is explained by the fact that immigrants
belonged to different geographical origins, had different age
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groups, and living conditions (including the quality of drink-
ing water, sanitary disposal facilities, availability of adequate
footwear), eating habits, education levels and different expo-
sure to parasites in countries which they passed through. In
addition, one of the reasons for lower incidence of parasitism
in our study group refers to a relatively small number of sub-
jects, and the possibility that asylum seekers, passing through
different countries on the way to Serbia, have been tested
and treated for parasites.

In this study, no parasitic diseases were detected among
people who migrated from Syria, which can be explained by
the fact that the reason for migration in these people was fear
of persecution because of different political opinions during
the war in this country which is often associated with a
higher educational level of refugees and their better socio-
economic status. People from Bangladesh and Pakistan, who
often migrate for socio-economic reasons, were more likely
to be found positive for parasites in stool.

Local conditions and habits of the population have the
most important role in the development and survival of the
parasites '°. In the case of certain types of helminthoses, eggs
or larvae continue embryonic development in the ground or
in the host before they become infective to humans '°. Two-
thirds of all asylum seekers found positive for parasitosis in
this study had protozoa in stool, while one-third had hel-
minthes. This is in accordance with the known fact that pro-
tozoa are easier to be transmitted by direct and indirect con-
tact while helminthes are rarely transmitted by direct contact.
Giardia lamblia was the most often found and it was present
in 4.1% of immigrants originating from countries of the
Middle East and South Asia. This is in accordance with data
reported by Spanish authors, from the study that included
2,464 immigrants, where the incidence of Giardia lamblia
was determined to be 5.4% '*. In the US screening study of
10,358 immigrants from Asian countries, the most often
found were Trichuris trichiura (7.1%), Giardia lamblia

(5.7%) and Ascaris lumbricoides (2.1%) °. A recent Spanish
study of 242 subjects has found a high incidence of Ascaris
lumbricoides (35.5%) and Giardia lamblia (28.5%) among
immigrants from sub-Saharan Africa '". Swedish study of
1,377 refugees and asylum seekers revealed that Giardia
lamblia was found in 17% of cases and Ankilostoma duode-
nale in 19% '®. The same study showed that intestinal para-
sites were more frequently found in asylum seekers from
Southeast Asia (48%), Africa (43%) and South America
(42%) compared to those from Eastern Europe (22%) and the
Middle East (32%) '*.

Masucci et al. ' showed that intestinal parasites were
more often present in men, although some species (especially
A. lumbricoides and Taenia spp.) were detected more fre-
quently in women. In this study group of immigrants, there
was ten times less women than men, and none of the women
were positive for parasites. Also, parasites were not discov-
ered in children (a total of six children of up to 4 years of
age) which can be associated with the absence of parasitism
in women in this study group. According to literature, the
prevalence of parasitic infections is usually higher in chil-
dren compared to adults, and is explained by the usual chil-
dren's behavior (eating dirt or neglecting hand washing after
using the toilet) which directly contributes to a higher degree
of exposure to infection '®.

It is very important for the future work within the pub-
lic health strategy to focus on improving the screening,
monitoring and follow-up of parasitosis in asylum seekers.
Also, the cost-effectiveness of screening compared to intro-
duction of presumptive therapy should be evaluated.

Conclusion

Most intestinal parasitosis were found in asylum seek-
ers from Bangladesh. All parasitosis were found in males and
the most frequently detected parasite was Giardia lamblia.
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Gunshot liver injuries grade I-1II and related liver enzyme values
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Abstract

Background/Aim. The liver is one of the most commonly in-
jured solid organ in patients with abdominal gunshot wounds.
The aim of this study was to investigate correlation between
aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) levels as well as correlation between liver enzymes and
Injury Severity Score (ISS) among patients sustained a gunshot
liver injury. Methods. The study included 30 patients with a
gunshot liver injury. Patients were divided into three groups,
according to the American Association for the Surgery of
Trauma injury grade. We included only patients with first (I),
second (II) and third degree (III) injury. AST and ALT levels
were also initially measured, and then consecutively each day,
up to the fifth post-traumatic day, in order to determine which
of them is better and more stable predictor of severity of gun-
shot liver injury. Results. ALT had significant positive correla-
tion with a low-degree gunshot liver injury, on the day zero,
post-traumatic day one and day two. Nevertheless, AST/ALT
relation throughout post-traumatic five day period regarding an
injury grade correlates best in II grade injury. At the end, strong
positive correlation between ALT and ISS was observed (p <
0.05). Conclusion. Presented data clearly shows that ALT is
better gunshot liver injury predictor than AST, with strong
predictive value regarding injury severity, in first days after liver
trauma. Therefore, it could be easily available, cheap and reli-
able prognostic tool for complexity of liver trauma. ALT pre-
diction value is more significant for I and II injury, grade. Cot-
relation between AST and ALT exists only for specific injury
grade (II), but not in general.

Key words:
wounds, gunshot; liver; injury severity score;
transaminases.

Apstrakt

Uvod/Cilj. Jetra je jedan od najéesée povredivanih organa kod
pacijenata sa povredama zadobijenim projektilima male po-
cetne brzine. Cilj rada bio je da se utvrdi korelacija izmedu
vrednosti jetrenih enzima, aspartat aminotransferaze (AST) i
alanin aminotransferaze (ALT), kao i korelacija izmedu i skora
na Internacionalnoj skali za merenje ozbiljnosti povreda (ISS)
medu pacijentima sa strelnim povredama jetre. Metode. Ispiti-
vanjem je bilo obuhvaceno 30 bolesnika sa strelnim povredama
jetre. Oni su bili podeljeni u tri grupe u skladu sa sistemom
vrednovanja  Americke asocijacije za traumatsku hirurgiju.
Studijom su obuhvaceni ispitanici sa prvim (I), drugim (II) i
tre¢im stepenom strelnih povreda jetre. Nivoi AST 1 ALT
mereni su inicijalno, kao i svakog narednog dana, do petog
dana posle traume, u cilju odredivanja enzima koji bi bio bolji
prediktor stepena ozbiljnosti strelnih povreda jetre. Rezultati.
Porzitivna korelacija sa niskogradusnim strelnim povredama
jetre utvrdena je za ALT nultog dana, kao i prvog i drugog
posttraumatskog dana. Pored toga, AST/ALT odnos najbolje
je korelisao sa II stepenom ostecenja jetre tokom svih pet dana
posle traume. Nadena je pozitivna korelacija izmedu vrednosti
ALT11SS (p < 0.05). Zakljucak. Nasom studijom je dokazano
da je ALT bolji indikator strelnih povreda jetre u odnosu na
AST, sa jakom prediktivnom vredno$éu u odnosu na stepen
povrede, prvih dana posle traume. Taj enzim bi mogao biti
pouzdan, lako dostupan i jeftin indikator kompleksnosti
strelnih povreda jetre. Pored toga, prediktivna vrednost ALT je
znacajnija za I i II stepen povrede. Korelacija izmedu enzima
AST i ALT postoji samo za II stepen strelnih povreda jetre, ali
ne i uopsteno.

Kljucne redi:
rana vatrenim oruZjem; jetra; povrede, indeksi teZine;
aminotransferaze.

Introduction

Liver is one of the most commonly injured solid organ
in patients with abdominal gunshot wounds ' and its injury is

reported in approximately 5% of all trauma . Leading cause
of death in severe liver injuries is uncontrollable bleeding,
while multiple organ failure and residual sepsis are the pri-
mary causes of late death and morbidity °.
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The Injury Severity Score (ISS) correlate well with sur-
vival and provides a numerical description of the overall se-
verity of injury for patients with multiple trauma *. It could
be also releated to the severity of liver injuries which is uni-
versally classified according to the American Association for
the Surgery of Trauma (AAST). The majority of patients
admitted for liver injuries have grade I, IT or III°. Liver in-
jury releases transaminases, mitochondrial and cytoplasmic
enzymes that are found in hepatocytes, neurons, pancreatic
and muscle cells and the two most common transaminases
are aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT)®. AST and ALT elevation are known to
correlate to liver injury and occur immediately after the
trauma’ °. Nevertheless, it appears that high-grade (AAST
grades III-VI) liver injury results in higher AST and ALT
levels than low-grade liver injury (AAST grades I-IT) '°.

The aim of this study was to investigate the correlation
between AST and ALT levels as well as correlation between
liver enzymes and ISS score among patients sustained a gun-
shot liver injury.

Methods

We evaluated 30 patients with gunshot liver injuries
and accompanying injuries of other organs if sustaind in
some cases, but any of them was not life-threatening. The pa-
tients were divided into three groups, according to AAST in-
jury grade. We included only patients with first (I), second
(IT) and third degree (IIT) gunshot liver injury. There were 10
patients in each group. Every patient underwent abdominal
computed tomography (CT) during initial evaluation with
ISS scoring; AST and ALT levels were also measured, ini-
tially and then consecutively each day, up to the fifth post-
traumatic day in order to determine which of them was better
and more stable predictor of severity of gunshot liver injury.
The ELISA tests on Cobas ¢ 311/501 analyzer (COBAS,
Roche Diagnostics GmbH, D-68305 Manheim, Germany) for
measurement of AST and ALT levels in human serum was
used. The threshold of blood AST and ALT upper margin
normal reference range level was set at 50 IU/L°. The pa-
tients with severe, life-threatening injuries were excluded as
well as those with severe bleeding, previous liver diseases or
any other chronical disease and those who had initially in-
creased levels of AST and ALT upon admission. Parameters

observed were: age, gender, ISS, blood AST and ALT levels
and CT diagnosed liver injury grade, according to to the
ASST scale °.

Satigtical analysis

Statistical analysis was performed by the Statistical
Package for the Social Sciences (SPSS) version 11 for Win-
dows software package (SPSS Inc., Chicago, USA). Since
data do not follow normal distribution we used the nonpara-
metric Spearman's correlation. Methods of statistical de-
scription included the Student t-test in order to determine sta-
tistical significance. The difference of the obtained values
was considered to be significant at p < 0.05.

Ethics

Each subject signed the acceptance of the study proto-
col, in which the Ethical Principles for Medical Research In-
volving Human Subjects (The Helsinki Declaration) were
clearly stated. They all signed the cinformed onsent form.

Results

The patients were divided into three groups, according
to the gunshot liver injury grade. Each grade comprises 10
patients, with levels of AST and ALT measured from day
zero up to the fifth post-traumatic day. Average age of pa-
tients was 41.3 £ 15.2 (ranging from 19 to 72) years and 21
out of 30 patients were males. There were 11 patients who
sustained concomitant right colon injury, 7 patients had right
kidney injury, while 3 patients had accompanied duodenal
penetration. In Table 1 acorelation between serum enyzmes
values injury grades is given and it is evident that ALT had sig-
nificant, positive correlation with low-degree gunshot liver in-
jury, on the day zero, post-traumatic day one and day two.

Table 2 represents AST/ALT ratio throughout post-
traumatic five day period in regard to injury grade. It corre-
lated best with II grade injury. Table 3 provides information
about correlation between AST and ALT levels among pa-
tients as well as correlation between serum liver enzymes
values and ISS where strong positive correlation between
ALT and ISS was observed (p < 0.05).

Table 1
Correlation between liver injury grade and liver enzyme values during five days after injury
AST ALT

Days after injury Injury grade Injury grade Days after injury Injury grade Injury grade

111 1111 111 1111
0 -0.341 0.093 0 0.692%* 0.157
1 0.389%* 0.509%* 1 0.574%* -0.407
2 0.480* 0.438* 2 0.492%* -0.421
3 -0.157 0.531* 3 0.063 -0.392
4 -0.137 0.470* 4 0.261 -0.530
5 0.577 0.265 5 0.218 -0.530

* Statistically significant correlation among groups.

AST - aspartate aminotransferase; ALT — alanine aminotransferase.

Radunovi¢ M, et al. Vojnosanit Pregl 2018; 75(11): 1106-1109.
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Table 2
AST/ALT correlation throughout post-traumatic five day period regarding injury grade
AST/ALT ratio throughout Grade injury Grade injury Grade injury
five days after injury I 11 111
ASTO0/ALTO -0.081 -0.040 -0.001
AST1/ALT 1 0.362 -0.125 0.291
AST2/ALT2 -0.304 0.550* -0.051
AST3/ALT3 -0.404 0.385* 0.038
AST4/ALT 4 -0.248 0.510* 0.063
AST5/ALTS -0.412 0.578* 0.409*
*Statisticaly significant correlation between groups.
AST - aspartat aminotransferase; ALT — alanine aminotransferase.
Table 3

Spearman’s rank correlation coefficient between AST and ALT and ISS during five days after injury for 30 patients,
regardless of injury grade

Spearman’s rank correlation (p) ALTO ALT 1 ALT 2 ALT 3 ALT 4 ALT S ISS
ASTO p -0.073 -0.218 0.090 0.181 0.133 -0.006 0.119
t-test 0.703 0.246 0.637 0.339 0.483 0.973 0.532
AST 1 P 0.146 0.275 0.187 0.135 0.112 -0.059 0.252
t-test 0.442 0.141 0.322 0.477 0.557 0.758 0.179
AST2 P 0.194 0.377* 0.272 0.301 0.397* 0.253 0.021
t-test 0.303 0.040 0.147 0.105 0.030 0.178 0914
AST 3 P 0.193 0.389* 0.283 0.318 0.447* 0.329 -0.076
t-test 0.306 0.034 0.130 0.087 0.013 0.076 0.691
AST 4 p 0.192 0.366* 0.120 0.188 0.315 0.191 0.121
t-test 0.308 0.047 0.528 0.321 0.090 0.312 0.525
AST 5 p 0.117 0.393* 0.146 0.231 0.357 0.313 -0.025
t-test 0.537 0.032 0.441 0.220 0.053 0.092 0.896
ISS P 0.084 0.335 0.401* 0.383* 0.400* 0.397*
t-test 0.658 0.071 0.028 0.037 0.029 0.030

* Statistically significant correlation with corresponding group.

AST - aspartat aminotransferase; ALT — alanine aminotransferase; ISS — Injury Severity Score.

Discussion

This study evaluated patients with I, II and III degree
gunshot liver injury and according to recent data, a majority
of patients admitted for liver trauma worldwide refer to these
grades’. Correlation between AST and ALT levels in pa-
tients with liver trauma and grade of gunshot liver injury
could be releated to ISS which predicts survival rate. Bruhn
et al. ® found equally reliable significance of AST and ALT
in detecting gunshot liver injury. However, in general, our
study showed that there was no significant positive correla-
tion between AST and ALT, and that significant correlation
existed only between ALT and ISS which could signify
strong prediction value of ALT in trauma severity. Accord-
ing to a study conducted by Narci et al.'', ISS was more
valuable than other trauma scoring systems for prognostic
evaluation of trauma patients; thus, based on our study, ALT
could be easily available, cheap and reliable prognostic tool
for complexity of gunshot liver trauma. Nevertheless, when
we observed separate enzyme values regarding a gunshot
liver injury grade, we noticed a significant positive correla-
tion of AST/ALT ratio with II grade gunshot liver injury (p <
0.05). A study made by Zagory et al.'> showed the same
positive trend of correlation between liver enzymes and gun-
shot liver injury grade, although it referred to pediatric pa-
tients. It is also evident that in each injury grade there exists

negative correlation between them on the day zero of injury
(p=-0.08, p=-0.04, p = -0.001). Some authors > '* tried to
determine whether AST and ALT could predict severity of
gunshot liver injury. Only Koyama et al.’ established opti-
mal cut-off values for AST (> 100 U/L) and ALT (> 80 U/L)
as a useful screening tool for CT scan in otherwise stabile
patients. However, blood samples were taken only immedi-
ately upon arrival, unlike in our study where we checked en-
zyme levels every day, up to the fifth post-traumatic day, and
revealed that ALT developed strong positive correlation be-
tween I and II injury grade on the day zero, as well as the
first and second postinjury day (p =0.69; p=0.57; p =0.49,
respectively). This means that ALT could be better predictor
for I and II grade gunshot liver injury than AST. On the other
hand, AST showed strong positive correlation on the first,
second and third post-injury day among patients with II-III
grade injury, which means that AST could be better predictor
of severity of gunshot injury grade after the first day of the
injury. We did not determine cut-off values for liver en-
zymes. Instead, we tried to predict injury grade in regard
with AST or ALT blood level. Besides that, study presented
here included patients with gunshot injury, instead of blunt
liver trauma observed in forementioned studies. We believe
that this makes presented research different and important.
Bruhn et al. ® claimed that initial evaluation of AST and ALT
could be a useful diagnostic tool to predict the need for CT.

Radunovi¢ M, et al. Vojnosanit Pregl 2018; 75(11): 1106-1109.
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Unlike that study, we proved that ALT could be important in
estimation of severity of gunshot liver injury, in first days
upon trauma which could predict patients outcome, espe-
cially in I and II grade injuries. On the other hand, AST cor-
relates with 11 and IIT grade injuries, but only after 24 h of
trauma initiation, which could be too late for a decision on
further diagnosis (CT) or treatment options.

Data gained from the study performed are consistent
with the existing literature in the context that the presence of
significant gunshot liver injury can indeed be expected to re-
sult in raised liver enzyme levels ®. Unlike the other recently
published studies, we tried to estimate the prediction values
of liver enzymes concerning the severity of gunshot liver in-
jury and to determine whether any of these enzymes sig-
nificantly correlated with specific injury grade in first hours
of injury. Hovewer, limitation of our study is the absence of
IV, V and VI liver injury grade, inability to confirm positive
predictive trend of ALT even in those with severe injury
grades as well as lack of liver enzyme correlation with CT
findings which could be of significant importance for further
treatment modalities. The reason is high mortality rate of pa-
tients with those grades in prehospital period. Nevertheless,
there are no contemporary studies concerning gunshot liver
injury and relation between liver enzymes and ISS nor pre-
dictive value of AST and ALT regarding a gunshot liver in-
jury grade. Thus, we think that our study deserves attention

and could be of significant importance for future research of
this subject.

Conclusion

Presented data clearly shows that ALT is better predic-
tor of gunshot liver injury than AST, with strong predictive
value regarding injury severity (ISS) in first days after liver
trauma. Therefore, it could be easily available, cheap and re-
liable prognostic tool for complexity of liver trauma. ALT
prediction value is more significant for I and II injury grade.
Correlation between AST and ALT exists only for specific
injury grade (I), but not in general.
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Diabetes mellitus and obesity as a result of a disrupted homeostatic
microbiome. New data on etiopathogenesis of diabetes mellitus

Dijabetes 1 gojaznost kao rezultat naruSavanja homeostatskog mikrobioma.
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Introduction

Diabetes mellitus is a disease in expansion. According
to International Diabetes Federation in 2014 an estimated
387 million people in the world have diabetes mellitus (DM),
with expected increase of 200 million in 20 years '. Diabetes
mellitus is characterized by metabolic disorder and hyper-
glycemia and results from insulin deficiency or decreased ef-
fects of insulin on the target tissues. The etiology of DM is
reasonably well known as well as the mechanism of its
pathogenesis.

Diabetes mellitus type 1 is characterized by absolute
lack of insulin and physiological destruction of B cells of
pancreas. Autoimmune damage of pancreatic islets is a long-
term process and clinical manifestation of the disease occurs
when more than 80% of the B cells are irreversibly damaged.

Diabetes mellitus type 2 is a metabolic disease caused
by defective insulin secretion and insulin resistance > It is
believed that many factors influence the onset of the disease:
genetic factors, reduced physical activity, overweight, mal-
nutrition in fetal and prenatal period, certain drugs (steroids,
diuretics, anti-hypersensitive). Adipose tissue produces lep-
tin, tumor necrosis factor (TNF) alpha, resistin, adiponectin
and interleukin (IL)-6 thereby affecting insulin resistance
and possible dysfunction of pancreatic B cells *°. New possi-
ble factors in etiopathogenesis of DM include microbiologi-
cal agents, such as disrupted saprophytic flora (the homeo-
static microbiome — HM) and infections of the pancreas.
Some studies 7 showed that certain types of bacteria and
fungi could cause increased or decreased insulin secretion in
the body thereby causing insulin resistance and the develop-

ment of diabetes mellitus and obesity. This leads to the ques-
tion how microorganisms affect insulin secretion and the oc-
currence of diabetes mellitus. Microorganisms in the pan-
creas could lead to destruction of B cells due to activation of
immune system as a response to infections inducing in this
way DM type 1. In interaction with pancreatic cells, micro-
organisms could lead to increased (Candida) or decreased
(bacteria) insulin secretion thereby increasing chances for the
onset of DM type 2. Saprophytes in the intestinal tract and
other organs lined with mucosa secretory products are able to
pass via the bloodstream to the pancreas thus indirectly af-
fecting insulin secretion. This report suggests that the total
body load of microbes (the microbiome) is an important
physiological factor, and that maintenance of this HM is im-
portant for human health. A speculation that can be derived
from this is that disruption in the HM may contribute to DM
and obesity. There are several lines of evidence that support
this hypothesis.

Infections of the pancreas

One of the important factors that might affect insulin
secretion is an infection of pancreas. It is well known that
certain pathological conditions such as acute pancreatitis, ne-
crotic pancreatitis and cysts are caused by following micro-
organisms: Gram (+) bacteria, 74%, Gram (—) bacteria, 21%
(Enterobacter, up to 58%), Candida albicans, 5-24% *°.
These microorganisms are mostly saprophytic and they are
part of the normal gastrointestinal flora *°. However, the ex-
tent of pancreas infection and effects and types of the infec-
tion are unclear. For example, severe cases of acute pan-
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creatitis might lead to numerous complications such as DM,
and a damaged pancreas could be infected by bacteria from
the small intestine. Symptoms of inflammation include fever,
increased number of leukocytes, and, in severe cases, organ
failure may also adversely effect the pancreas.

Possible mechanisms of pancreatic infection

Microorganisms from the intestine may enter the pan-
creas in three different ways (Figure 1): directly from the
duodenum through the pancreatic duct (ductus pancreati-
cus) """, penetration into body cavity due to injuries and via
the blood. Certain pathological conditions that can facilitate
direct penetration of microorganisms from the intestine to the
pancreas include reduced secretion of pancreatic juice (in pa-
tients with acute and chronic pancreatitis), weakening of the
sphincter of Oddi (sphincter muscles get weaker with age, a
major risk factor for the onset of DM type 2), anatomical
changes in intestinal tract, tumors, and excessive and fre-
quent food intake that can cause distension of the stomach
and intestine, disrupting the sphincter of Oddi so that it re-
mains open or to expand the lumen of the sphincter.

In support of this hypothesis, there is the observation
that the microorganisms found in the pancreas originate
mainly from the small intestine and that they have colonized
the pancreas though the sphincter of Oddi *’. Among tested
samples, 31% were contaminated by bacteria (Pseudomonas
aeruginosa, Enterobacter spp. and Saphylococcus spp.),
24% were contaminated with Candida albicans and 45% we-
re sterile 7.

Saprophytes from the intestine can enter the pancreas in 3 different ways:

2. via the blood

—

. directly from the duodenum through

the pancreatic duct (ductus pancreaticus):

due to reduced secretion of pancreatic

juice (in patients with acute and
chronic pancreatitis)

b. weakening of the sphincter of
Oddi— muscles get weaker
as people get older
(Type 2 diabetes usually affects
older people)

. anatomical changes in intestinal
tract, tumors, excessive and frequent
food intake can cause distension
of the stomach and intestine

2

o

3. penetration into body cavity,
due to injuries

Fig. 1 — Possible ways of pancreatic infection.

Effects of infections in vivo on insulin secretion

Infections in the body can influence insulin secretion
and glucose metabolism. Infection causes marked changes in
whole body glucose metabolism as a result of acceleration in
endogenous glucose production due to increased gluconeo-
genesis '*. It was shown that acute infection in humans cau-
ses insulin resistance and glucose intolerance . Endotoxin
or lipopolysaccharide (LPS) is a potent stimulator of induc-
ible nitric oxide synthase (iNOS). LPS injection lead to hy-
perglycemia, insulin resistance and increased iNOS protein
expression and activity '*. One study with rats infected with

Nikoli¢ DM. Vojnosanit Pregl 2018; 75(11): 1110-1117.

E. coli demonstrated that infected animals were hyperthermic
and showed the increased rates of glucose metabolism as
well as mild hyperlacticacidemia. Plasma catecholamine
concentrations were increased by 50%-70% . Results of
experiment with male rats treated with bacterial endotoxin
(Salmonella enteritidis) suggest that variations in an individ-
ual's early life bacterial environment may contribute to dif-
ferences in glucose homeostasis, insulin action and disease
susceptibility later in life '°. The likelihood of elevated C-re-
active protein (CRP) concentrations increase with increasing
of HbAlc levels. Exposure to multiple pathogens could
cause a chronic low-grade inflammation, resulting in insulin
resistance .

The homeostatic microbiome

The HM consists of all microorganisms that normally
inhabit the human body (gastrointestinal system, urogenital
system, skin and all cavities lined with mucosa) and it is nec-
essary to maintain normal homeostasis and health. It follows
that the HM (i.e., saprophytic microorganisms) is an impor-
tant contributor to physiology. Since there is a mutual inter-
action on genetic and biochemical levels between microor-
ganisms that inhabit different places in human body, so there
is their communication with other physiological systems that
participate in the homeostasis of the human body — the law
of connected vessels (Figure 2).

Fig. 2 — Connection of the homeostatic microbiome with
other physiological systems involved in maintenance of
homeostasis in organism (endocrine, nervous, muscular,
integumentary, skeletal, female and male reproductive,
urinary, digestive, respiratory, cardiovascular and lym-
phatic system).

After birth, many microorganisms rapidly colonize the in-
testinal tract and remain there throughout life. After the death
they contribute to the decay of the organism. Homeostatic mi-
croorganisms in the body may have two effects: primary, being in-
volved in the digestion of food (food as nutrient medium for their
growth and development), and secondary, the production of me-
tabolites that are absorbed by the blood thereby affecting the me-
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tabolism and physiological state of the organism. Factors that cause
disorder of saprophytic flora are improper diet, too cold or too hot
food and beverages (growth of Candida albicans may be very inva-
sive at 25°C), immunological insufficiency and long-term treatment
with antibiotics, corticosteroids and immunosuppressive drugs’.
Disruption of the HM may lead to intensive growth of some micro-
organisms. When these organisms enter other organs they can cause
severe diseases and even death of the host.

The HM microorganisms can flourish and increase their
numbers primarily in the gastrointestinal tract (GIT), and in the
urogenital system, and could have indirect effects on insulin se-
cretion. Until now, most attention is focused on one part of the
HM - the gut microbial community. A healthy adult human
harbors some 100 trillion bacteria in gut alone '®. The human
body contains a total of 10 times more microbes than the num-
ber of somatic cells and at least 100 times more genes in relation
to the complete human genome .

Microbiome should be considered as an organ since it
weighs 1-2 kg. Metagenomic analyzes of human mucosal
and fecal samples established that phyla Bacteroidetes and
Firmicutes constitute 90% of the microbiota and the rest
(10%) are Actinobacteria, Proteobacteria and Fusobacte-
ria'”*°. Pseudomonas aeruginosa and Enterobacter belong
to the group of Proteobacteria, while Staphylococcus belong
to the largest group, Firmicutes (Figure 3).

Proteobacteria
(Pseudomonas aeruginosa;

. - Enterobacter spp.)
Actinobacteria  / 7%

/ (
-3%

Other

3%

Fig. 3 — Percentage of specific phyla obtained by metage-
nomic analyses of human mucosal and fecal samples.
Pseudomonas aeruginosa and Enterobacter belong to the
group Proteobacteria while Staphylococcus belong to the
largest group, Firmicutes, represented by 90%.

Microbiome researches are relating primarily to bacte-
ria, not fungi. However, opportunistic infections caused by
Candida are obvious example of disrupt homeostatic micro-
biome. The yeast Candida albicans is a commensal and a
constituent of the normal microflora in 80% of human popu-
lation where predominately colonize mucosal surface of GIT,
but also urogenital tract and to a lesser extent the skin >"**. It
can cause infections that range from superficial to systemic
and potentially life-threatening diseases, such as in patients
with weakened immune system, i.e., patients with human
immunodeficiency virus (HIV) or cancer > and in patients
after long-term antibiotic therapy **, as the growth of intesti-
nal saprophytes (bacteria) is normally kept under control.

The growth of Candida is normally limited by immune
system and other microorganism occupying the same loca-
tion of the body. Immune response to Candida infections in
human is not well known. I suppose it is not likely that the
yeast growth is directly correlated with activation of gut as-
sociated lymphoid tissue (GALT). It is more likely that sap-
rophytic bacteria normally present in intestinal tract have
substantial influence on Candida growth control and antibi-
otic therapies could disrupt this relation leading to persistent
Candida infections. Each microorganism in the human body
occupies a particular ecological niche. They overlap and act
as a system of connected vessels. Reduction in the number of
one type of microorganism leads to an increase in the num-
ber and spread of other types. Microorganisms in a certain
amount are an essential factor of every human HM. Due to
increased number, some microorganisms may become pat-
hogenic and threaten the health of the host. If the presence of
all microorganisms in the HM is presented as 100%, it is not
determined what percentage occupies each microorganism.
Determining their ideal relationship, it would be easier to
predict and prevent certain diseases in humans. The HM
plays an important role in health preserving of the host. Dis-
order in the HM leads to insulin resistance, obesity and dia-
betes mellitus, but it is also assumed that disorder in the HM
can provoke other diseases.

The HM may affect heart disease. Amount of formic
acid in urine is inversely proportional to blood pressure
which is a risk factor for heart disease. Important source of
formic acid is microbiome in intestine . It is known that
microorganisms by mimicry can provoke an autoimmune at-
tack and the onset of diabetes mellitus or multiple sclero-
sis %°. There is a possible connection between microbiome
and autism >’. It is known that typhus, caused by infection of
GIT, is characterized by headaches, constipation, and at a later
stage, by diarrhea and disturbance of consciousness (neurologi-
cal symptoms) **. Some data suggest the impact of microbiota
on the incidence of cancer *. Formation of the HM is shown in
Figure 4 (Ring of Life) and takes place in several stages: preg-
nancy and childbirth, breastfeeding, contact with family and
wider environment, nutrition and sexual contacts.

VI STEP
Sexual contacts
| STEP

Contact with % Ry V STEP
vaginal flora =5 Nutrition

&/ formation throughout life I

-

Homeostatic
microbiom

Il STEP

)
|

"# ;&) " v STEP
Contact with the
-
-, o
i ";‘Q) 4

wider
environment
Fig. 4 — Ring of life. Steps important in formation of ho-
meostatic microbiome throughout life.

Contact with
breast milk
and skin

.,)\)

n STQJ

Contact with family
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Pregnancy

Microbial abundance and diversity might differ in preg-
nancy. Metagenomic analysis of DNA that was isolated from
the vagina showed that the diversity of microbiota was re-
duced in pregnancy with dominance of Lactobacillus species
and the orders Lactobacillales (and Lactobacillaceae family),
Clostridiales, Bacteroidales, and Actinomycetales®. Thus, dur-
ing pregnancy, the first group of the HM organisms is pre-
sent which will come into contact with the baby during birth.

Childbirth

At a delivery, the child comes into contact with the HM
of its mother (microflora of the urogenital and GIT). Several
lines of evidence suggest that this can influence the likeli-
hood in later life of overweight and obesity. For example, the
composition and development of infant gut microbiota are
influenced by weight and weight gain of mothers during
pregnancy. Fecal microbial composition showed signifi-
cantly higher concentrations of Bacteroides and Staphyloc-
cocus and lower concentrations of Bifidobacterium group in
infants of overweight mothers *'. Kalliomaki et al. ** reported
that numbers of the genus Bifidobacterium was higher in
children with normal weight than in children developing
overweight. In addition, number of fecal S. aureus organisms
was lower in children with normal weight than in obese chil-
dren. They suggest that S aureus may act as a trigger of low-
grade inflammation, contributing to the development of obe-
sity **. In vitro studies showed that Staphyloccocus spp. dras-
tically reduce insulin secretion of human pancreatic islets
leading to insulin resistance and obesity .

Breastfeeding

Infants receive their first microbial "package" at the
time of the birth. These bacteria reflect the microbiota of ma-
ternal vagina and GIT. Further intestinal colonization takes
place during breastfeeding by bacteria in breast milk and
breast skin. This finding begs the question as to what role
this community plays in colonization of the infant GIT and
maintaining mammary health **. Bacteria are better for ex-
tracting nutrition from mothers’ milk since induce glycoside
hydrolases which converts carbohydrate glycans, which are
abundant in milk, into usable sugars. The HM has the ca-
pacity to break down complex, indigestible carbohydrates
and creates small fatty-acid molecules as waste products,
particularly formic acid, acetic acid and butyric acid that can
pass through the gut wall into the bloodstream ' *’. Breast-
feeding protects infants from diarrheal and respiratory dis-
eases and it is associated with a reduced risk of developing
obesity *> .

Culture-dependent methods confirmed the presence of
Staphylococcus and Streptococcus (most abundant species)
in human milk *’. Techniques based on amplification of bac-
terial 16S rRNA in human milk detected several genera of
bacteria, including Lactobacillus and Bifidobacterium (rela-
tive abundance 2%—3%). Staphylococcus was represented by
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22%—59%. Previous studies showed that the microbiota pre-
sent in the lower GIT %, vagina ¥ oral cavity 4 and more
importantly, the differential composition of these communi-
ties in healthy versus diseased states, are related to the health
of the human host. Human milk contains oligosaccharides
with probiotic properties that promotes the growth of bifido-
bacteria after birth *>*"**,

Contact with family

Contact with family is essential for the formation of a
functioning HM. Analyzes of the genome of Methanobrevi-
bacter smitthii and Bacteroides thetaiotaomicron strains of
close relatives who live together showed it is identical in
96% *. Thus, early gut colonizers, such as those acquired
from parents and siblings, may remain in the intestine thro-
ughout the life of the individual.

Recent studies * have shown during five-year moni-
toring of 37 patients, by using a method for bacterial 16S
rRNA amplicon sequencing, that individual microbiota was
remarkably stable, with 60% strains (approximately 100 spe-
cies) remaining over this period. This suggests that most
strains are intestinal residents for decades. Members of Bac-
teroides and Actinobacteria are significantly more stable
components than the population average.

Contact with the wider environment (ecological niche)

A child with its microbiome represents an entity which
occupies one ecological niche. This niche will inevitably
overlap with other spatial niches, animal, plant and ecologi-
cal niches of other children, which could also lead to the
formation of specific microbiome.

Sexual contacts

There are indications that human microbiota have a pro-
tective role in the prevention of sexually transmitted diseases
(bacterial vaginosis) **. In my opinion, sexual contact is also
important in formation and maintenance of the HM. Sexual
contact inevitably leads to the exchange between the micro-
biome of partners. This contact is an essential and useful for
individual to maintain social contact with other person, but it
can also be harmful to the HM leading to its disruption if mi-
crobiome of two individuals is not compatible. Incompatibil-
ity of two microbiome may lead to sterile marriages. Promis-
cuous persons are subjected to frequent distortions of their
HM. Probably microbiome of reproductive system affects
sperm motility and thus indirectly affects the sex of the child.
This subject is not sufficiently explored.

Nutrition

Nutrition is one of the key factors in the early develop-
ment and long-term maintenance of homeostatic micro-
biome. The question is how diet affects obesity and whether
it is the main cause of obesity and diabetes mellitus. Nutri-
tionists recommend for healthy diet the following: 20% of
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protein intake, to 50%—60% of carbohydrate intake and lipid in-
take less than 30% *. It has long been known that carbohydrates
are necessary for the health preservation. One of the most an-
cient data is written in the Bible *. During the seven years of
hunger, Jacob sent his sons in Miser for wheat: “I hear there is
wheat in Miser. Go there and buy it so we stay alive and don’t
die of hunger”. Back then, they knew they would not survive
without wheat, and they had cattle, sheep, goats, and camels. In
contrast to this recommendation *, a nation from the north, the
Inuit, does not have carbohydrates in their thousand-year-long
traditional diet. They mostly eat fishes, marine mammals and
caribous. Inuit are not prone to diabetes mellitus and cardiovas-
cular diseases. What sets them apart from other nations? The an-
swer is the composition of the HM.

A research on twins shown that genetic factors do not
have a decisive influence on obesity *". He found out that
twins of which one is nourished and the other is malnour-
ished had different microbiome. Recent studies (rodent
model and in human) have shown that changes in gut micro-
biota may play an important role in the development of obe-
sity **. Genetically obese mice had 50% reduction in Bacter-
oidetes and a proportional increase in Firmicutes compared
to lean mice. Comparing distal gut microbiota of obese and
lean human subject, Ley et al. * demonstrated that obese
people had lower Bacteroidetes and more Firmicutes than
lean subjects. After a fat restricted or a carbohydrate re-
stricted low calorie diet, the ratio of Bacteroidetes to Fir-
micutes approaches a lean type.

In a series of experiments, Bickhed et al. ** showed that
conventionally reared mice had 40% higher body fat content
than germ-free mice, even they consumed less food. After
conventionalization (transplantation of distal gut microbiota
from normal mice to germ-free mice) body fat content in-
crease 60% after 2 weeks without increase in food consump-
tion. Cani et al.**>' proposed that metabolic endotoxemia
may provoke metabolic diseases such as diabetes mellitus
and obesity in response to a high-fat diet. They hypothesized
that bacterial lipopolysaccharide (LPS) from Gram-negative
intestinal bacteria can be a triggering factor.

There are attempts of surgical interventions (Roux-en-Y
gastric bypass) to reduce obesity and insulin resistance *.
Approximately 80% of the patients with diabetes type 2 ex-
perience complete remission, defined as normoglycemia
which can be explained by a reduction in body weight. It has
also an impact on the food flow. Taken food bypasses the
duodenum and directly goes to jejunum. Since there are no
nutrients in the duodenum, microflora can not be held.
Therefore, the possibility of penetration of the conditional
pathogens through sphincter of Oddi into the pancreas is sig-
nificantly reduced. Their impact and penetration into the
pancreas is previously discussed ®®. Metagenomic analysis
of samples from the jejunum reveals that most represented
bacteria is of genus Sreptococcus, whereas dominant bacte-
ria in the distal ileum, colon and rectum are Bacteroidetes
and Firmicutes. This is anatomically very dangerous opera-
tion; it bypasses most of the stomach and the upper part of
the small intestine and reduces the metabolic and exogenous
effects of the pancreas and liver.

Obese and lean people have a different composition of
the microflora, so it can play a role in the development of
obesity. High-fat and low-fiber diet changes microbiome,
leading to metabolic endotoxemia, increased depositing of
lipids and decreased sensitivity to insulin resistance >

Reduced number of Bifidobacterium and increased
number of Firmicutes spp (274 genera, including Staphylo-
coccus, Enterococcus and Sreptococcus) lead to increased
permeability of the intestinal epithelium and elevated levels
of fatty acid and endotoxin in the blood and at the same time
reduce the concentration of ghrelin, angiopoietins (angiopoietin-
like protein 4, that inhibits the absorption of fatty acids from cir-
culating triglycerides in adipose and muscle tissue, a potent in-
hibitor of lipoprotein lipase), and in turn, lead to an increase li-
pogenesis in the liver and adipose tissue, number of B-cells
and insulin secretion in pancreas decrease and insulin resis-
tance occurs in muscle (reduced insulin sensitivity) *.

To restore normal relationship within the microbiome
that inhabits GIT it is recommended to take prebiotics in the
diet. Probiotics may change the composition of the micro-
flora only briefly because without intake of probiotics comes
to normalization and the establishment of the previous mi-
croflora in GIT.

A prebiotic is a non-digestible food ingredient, particularly
oligosaccharides, that selectively stimulates the growth of bene-
ficial commensal colonic microbiota (e.g., Bifidobacterium and
Lactobacillus species) and thus improves host health **. Among
the natural non-digestible oligosaccharides that fulfill the criteria
of a colonic food are fructo-oligosaccharides that are fermented
by a number of colonic bacteria to modulate the growth of bene-
ficial bacteria . The number of Bifidobacteria increases in the
presence of inulin-type fructans. This increase occurs within a
few days, but rapidly disappears upon withdrawal of prebiotics,
after one week . The extent of increase in number of Bifido-
bacteria depends on their initial number.

Dietary fructans, present in various fruits and vegeta-
bles or as food additives, are used as an energy substrate by
bacteria, including Bifidobacterium spp, that express B-fruc-
tofuranosidase, which promotes their growth in the gut. The
number of Bifidobacterium spp in mice with diet-induced or
genetically determined obesity increase with intake of inulin-
type fructans *’. The number of Bifidobacteria was inversely
correlated with the development of fat mass, glucose intoler-
ance and lipopolysaccharide (LPS) level **.

Summary-impact of contemporary nutrition on the ho-
meostatic microbione

Food with long-term preservation is present on today's
market. This means that such food produced on farms does
not contain the necessary and essential microbial agents.
Herbal food is produced on large surfaces. In such large
plantations it is necessary to treat the surface with insecti-
cides, herbicides and particularly fungicides that directly de-
stroy the natural microorganisms normally inhabiting the
surface of fruits and vegetables.

It is the same case with animal food. Animals are
mostly grown on large farms and treated with antibiotics.
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The food that they eat is also obtained by modern farm grow-
ing. Animals (cows, pigs and poultry) generally lead seden-
tary lifestyle, which means that they have no contact with the
microbiome of the soil and the environment. Such food is
usually represented in highly developed countries where the
highest percentage of diabetes mellitus and obese people is
presented. Organically produced food was grown in the vil-
lages and individual farmers (e.g., in Serbia), the food was
produced in small quantities and was not treated with chemi-
cal preparations and originally contained a certain percentage
of indigenous bacteria and fungi, and that is the advantage of
such a diet. One of the factors that accompanies the onset of
diabetes mellitus and obesity is the migration of the popula-
tion. A person grew up in one ecological system and had
contact with one microbiome through diet and direct contact,
and once moving, for example, from Europe to America
comes to an entirely different surroundings. This is direct
evidence that the homeostatic saprophyte flora acquired by a
healthy diet for years must be maintained throughout life and
without a big attack by intake of unknown and new types of
microorganisms. To understand better the impact of local
microbes on food, it is enough to mention the original pro-
duction of cheeses that are very different from place to place
and have different tastes and odors, originating mostly from
local microbiological agents. All listed above indicate that
food should be considered not only as a source of essential
nutrients but also as a necessary source of microbiological
agents. Many harmful microbiological agents if present nor-
mal amounts in the HM represent the real source of essential
metabolites and enzymes that contribute to maintaining the
host health, but if their numbers begin to grow without con-
trol, they can cause severe illness and death of the host. Example
of the symbiosis of the organism and the microbiome is peristal-
sis of GIT. It is well known how dangerous it is to interrupt
normal movement of food and bowel motion as well as the con-
sequences of persistent diarrhea for the body. E. coli causes diar-

Direct impact:

Candida albicans
Indirect impact:

Fungal metabolites

Direct impact:

A Pseudomonas aeruginosa
Enterobacter spp.
Staphylococcus spp.

Indirect impact
Bacterial metabolites

rhea, but the question is whether its presence in allowed quantity
is necessary for the regular emptying of the bowel.

The question is which is the favorable ratio of microbes
in the body, particularly in the intestine. Their percentage in
healthy people and in members of the same population sho-
uld be determined and their relationship and tolerance to
change of amount should be expressed in mathematical for-
mulas. By establishing a mathematical model for the HM, it
is easy to determine disorders and predisposition for certain
diseases, in this case diabetes mellitus. Why food rich in
sugar is often accompanied by overgrowth of the fungus
Candida. According to our results Candida increases insulin
secretion of pancreatic islets, thus helping the elimination of
high glucose doses in the blood and prevents glucotoxicity. It
is obvious example of the necessity to take food and associ-
ated microbiome together — Candida is the most present in
the sugar-rich food. Intake of probiotics is desirable, but in
the disrupted HM they cannot compensate all microbial
agents that are necessary for the preservation of human
health. It is known that certain members of the HM regulate
and affect the insulin secretion.

Our research results demonstrated that microorganisms
can influence on pancreatic islets insulin secretion. Namely,
they perform their impact directly (when present in pan-
creas) ** and indirectly, by secreting their metabolites which
have influence on pancreas islets trough the blood vessels -
as a consequence of the increase in their number in human
body, disorder of the HM emerged ® (Figure 5).

Bacterial agents (Enterobacter spp, Pseudomonas aerugi-
nosa, Saphyloccocus spp.) reduce insulin secretion leading
to postprandial hyperglycemia.

Fungal agents (e.t., Candida albicans) increase insulin
secretion causing postprandial hypoglycemia and insulin re-
sistance. It is known that increased insulin secretion is fre-
quent in obese persons.

postprandial hypoglycemia

Insulin resistance and
. —_>
glucose intolerance

Type 2 diabetes

postprandial hyperlycemia

Fig. 5 — Direct and indirect influence of Candida and bacteria
on the development of diabetes mellitus type 2.
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Both cases lead to glucose intolerance and insulin re-
sistance and in some cases the development of the DM type 2
and obesity.

In a healthy body, microorganisms are part of the ho-
meostatic microbiome and play a key role in maintaining he-
alth, digestion and metabolism. Formation of the HM (Ring
of Life) takes place in several stages: pregnancy and child-
birth, breastfeeding, contact with family and wider envi-
ronment, nutrition and sexual contacts. Many internal and
environmental factors can lead to disorders of homeostatic
microbiome, which leads to certain diseases, including dis-
order of glucose homeostasis.

Conclusion

We can conclude that infection of pancreas and change
(disrupt) of the HM play an important role in etiopathogene-
sis of diabetes mellitus and obesity.

The HM is a great enigma and a challenge for further
scientific research. The goal is to initiate extensive re-
searches — interactive collaboration of scientific community
in various fields, researches linking the man as an individual
in a sustainable ecosystem, but they should be strictly con-
trolled because the knowledge and the results can be ma-
nipulative, used not only for treatment but also for causing
the disease. Complete understanding of the human micro-
biome could easily compromise moral, ethical and religious
principles of understanding life and it is a serious subject for
another debate and discussion.
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Contribution of 18-fluorodeoxyglucose positron emission tomography
(FDG PET) imaging in the detection of underlying carcinomain a

woman with nonspecific mastitis

Doprinos snimanja pozitronskom emisionom tomografijom pomocu
18-fluorodeoksiglukoze u otkrivanju skrivenog karcinoma kod Zene sa

nespecificnim mastitisom
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Abstract

Introduction. Differentiation between a malignancy and in-
flammatory process is still a diagnostic challenge. Mammog-
raphy (MG) and ultrasonography (US) have low sensitivity
and specificity in dense breasts in order to detect malig-
nancy. On the other hand, malignant mass lesions can also
be masked on magnetic resonance imaging (MRI) by diffuse
inflaimmatory process. 18-fluorodeoxyglucose positron
emission tomography (FDG PET) imaging can be a prom-
ising alternative imaging method in the evaluation of suspi-
cious breast masses, especially in patients with accompany-
ing inflammatory breast diseases. Case report. We report
an atypical case of a patient suspected for malignancy in
right breast on physical examination and radiologic findings
in favor of mastitis. Neither MG nor US revealed any mass
lesion consistent with malignancy. Moreover, MRI findings
were primarily considered as infectious or granulomatous
mastitis. However, FDG PET determined the accurate bot-
ders of tumor and dissemination of breast cancer with supe-
riority to other conventional radiological methods. Conclu-
sion. This case report emphasizes the contribution of FDG
PET imaging to other conventional radiological methods
with regard to primary tumor diagnosis, determination of
the biopsy site, and also staging the disease especially in pa-
tients with accompanying inflammatory breast disease.

Key words:
breast diseases; breast neoplasms; mastitis; diagnosis,
differential; positron-emission tomography.

Apstrakt

Uvod. Razlikovanje malignih i inflamatornih procesa jo$ uvek
je dijagnosticki izazov. Mamografija (MG) i ultrasonografija
(US) imaju nisku senzitivnost i specificnost u gustinom tkiva
dojke da bi se mogao prepoznati malignitet. S druge strane,
na snimanju magnetnom rezonancom (MRI) lezije maligne
mase mogu takode biti maskirane difuznim inflamatornim
procesom. Snimanje pozitronskom emisionom tomogtafijom
pomocu 18-fluorodeoksiglukoze (PDG PET) moze biti alter-
nativna metoda koja obecava u proceni sumnjivih masi dojke,
posebno kod bolesnica sa prate¢im inflamatornim oboljenji-
ma dojke. Prikaz bolesnika. Prikazujemo neobican slucaj
bolesnice sa sumnjivim malignitetom desne dojke na fizikal-
nom pregledu i radioloskim nalazima koji su isli u prilog ma-
stitisa. Pomocu MS 1 US nije otkrivena lezija koja bi odgova-
rala mastitisu. Osim toga, MRI nalazi primarno su bili razma-
trani kao infektivni ili granulomatozni mastitis. Medutim,
pomoc¢u FDG PET odredene su ta¢ne granice tumora i di-
seminacije karcinoma dojke, sa superiorno$¢u u odnosu na
druge, konvencionalne radioloske metode. Zaklju¢ak. Ovaj
prikaz bolesnika naglasava doprinos FDG PET snimanja
ostalim konvencionalnim radioloskim metodama u dijagno-
stikovanju primarnog tumora, odredivanju mesta biopsije i,
takode, gradiranju bolesti, posebno kod bolesnica koje imaju
pratece inflamatorno oboljenje dojke.

Kljucne reci:

dojka, bolesti; dojka, neoplazme; mastitis; dijagnoza,
diferencijalna; tomografija, kompjuterizovana,
emisiona.
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Introduction

Differentiation between a malignancy and inflammatory
process is still a diagnostic challenge. There is no radiologic
criterion to allow definitive diagnosis both for inflammatory
carcinoma and benign inflammatory disorders including in-
fectious and noninfectious diseases (e.g. granulomatous mas-
titis, mastitis/abscess formation and fat necrosis) 2. Breast
edema, enlargement, skin thickening, nipple discharge/re-
traction, abscess and axillary lymphadenopathy are common
and nonspecific findings of all above mentioned benign and
malignant inflammatory entities'. Because benign and ma-
lignant inflammatory conditions may have similar signal charac-
teristics and contrast enhancement patterns, as in our case, ma-
lignant mass lesions can be masked by diffuse inflammatory
process on magnetic resonance imaging (MRI)'. On the other
hand, 18-fluorodeoxyglucose positron emission tomography
(FDG PET) can depict areas of abnormal uptake with a higher
sensitivity and shows the site where biopsy should be taken °.
FDG PET imaging can be a promising alternative imaging
method in the evaluation of inflammatory breast diseases and
may obviate extensive use of MRI. Here, we present a woman
with a mass suspected for malignancy in theright breast and ra-
diologic findings in favor of mastitis. FDG PET determined the
correct location and dissemination of breast cancer with superi-
ority to other conventional radiological methods.

Casereport

A 35-year-old woman presented with the complaints of the
right breast enlargement and nipple retraction. In addition to
them, orange peel appearance (peau d'orange) was seen on
physical examination but no focal mass was detected (Figure 1).
Conventional imaging methods were planned with suspicion of
inflammatory breast cancer (IBC) or invasive breast cancer. Ul-
trasonography (US) revealed diffuse skin thickening and edema
without discrete lesion on the right side consistent with benign
mastitis. Several lympadenopathy were also noted on the right
axillar region. Mammography (MG) was performed shortly af-
ter US and confirmed nipple retraction, diffuse skin thickening
and marked trabecular thickening (Figure 2).

The breast parenchyma was hyperdense and microcalcifi-
cation or spicules contoured mass lesion consistent with malig-
nity were not present on MG. One week later, MRI was per-
formed in order to depict any malignant focus by using a dedi-
cated breast coil (Figure 3). MRI showed diffuse areas of low
signal intensity on T1-weighted (Figure 3A) and widespread
hyperintense areas on T2-weighted images suggesting edema
(Figures 3B, 3C). These edematous areas demonstrated marked
contrast enhancement (Figure 3D). However, no focal abnormal
signal changes suggesting malignancy was observed, and time-
signal intensity curves did not suggest malignancy. Therefore,
MRI findings were primarily considered as infectious or granu-
lomatous mastitis. Excisional biopsies made twice from the
most suspicious areas were reported as chronic nonspecific mas-
titis. Due to continued doubts about breast cancer, patient's clini-
cal whole-body FDG PET scan was planned one month after
MRI. FDG PET images revealed heterogeneously increased

Hancerliogullar1 O, et al. Vojnosanit Pregl 2018; 75(11): 1118-1122.

FDG uptake extents in upper outer quadrant of the right breast
(SUV max = 5.5), focal increased FDG uptake in 6 right axillar
(SUV max = 9.2) and 1 right supraclavicular (SUV max = 3.2)
lymph nodes. Moreover, FDG PET showed focal increased
FDG uptake in upper part of sacrum (SUV max = 7.4) consis-
tent with bone metastasis (Figure 4). Excisional biopsy was re-
peated from upper outer quadrant of the right breast according to
FDG PET results, and revealed as infiltrative ductal carcinoma.
Tumor size was 2.5 cm and the estrogen and progesterone re-
ceptors status were both negative. Her2 neu score was positive.
Bone metastasis in sacrum was also confirmed by MRI.

Fig. 1 —Nippleretraction, orange peel appearance and
enlargement isseen in theright breast.

Fig. 2—Craniocaudal views of (A) right and (B) left
breast on mammography show nippleretraction, diffuse
skin thickening and marked trabecular thickeningin the

right breast and normal parenchymain theleft breast.

Discussion

Mastitis is a benign inflammatory disease of the breast
which may mimic breast cancer clinically and radiologically.
It includes a group of acute and chronic inflammatory condi-
tions. Nearly half of the patients have clinical and radiologi-
cal findings suggesting a malignant tumor. Punch biopsy and
histopathologic examination are often necessary to determine
a definitive diagnosis *.

The pathophysiology of breast cancer presenting as ma-
stitis is unclear. It is possible that it is caused by tumor cells
damaging epithelial cells and basement membrane surroun-
ding the ductal lumen. This causes death of ductal tissue and
behaves as a source of chronic infection. Another possible
explanation may be related to recurrent infection of the nec-
rotic areas within the tumor. Thus, these results in atypical
manifestation of breast cancer as inflammatory mastitis °.
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Fig. 3—A) Axial turbo spin echo (TSE) T1-weighted (TR 550 msec; TE 11 msec; thickness
4 mm); B) TSE T2-weighted (TR 4000 msec; TE 120 msec; thickness 4 mm) and C) fat
saturated TSE T2-weighted images were obtained. An axial 3-dimensional (3D)
T1-weighted fast field echo (FFE) sequence (TR 6.5 msec; TE 3.2; flip angle 25; thickness 4
mm) was acquired before and after administration of intraveous paramagnetic contrast
media. 3D T1-weighted postcontrast sequence was repeated five more times and post-
processing of images included subtraction of postcontrast series from precontrast one (D)
and calculation of time-signal intensity curves. A) Diffuse areas of low signal intensity on
T1-weighted and B, C widespread hyperintense areas on T2-weighted images suggesting
edema wer e seen. D) These edematous areas demonstrated marked contrast enhancement.
However, no focal abnormal signal changes suggesting malignancy was obser ved.

-
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Fig. 4 — Maximum intensity projection (MIP) FDG PET image shows heterogeneously in-
creased FDG uptake in upper outer quadrant of the right breast (SUV max = 5.5) (short
thin arrow), focal increased FDG uptake in 6 right axillar lymph nodes (SUV max = 9.2)
(long thin arrow) and 1 right supraclavicular lymph node (SUV max = 3.2) (short thick ar-
row), increased FDG uptake in upper part of sacrum consistent with bone metastasis (SUV
max = 7.4) (long thick arrow).

Hancerliogullari O, et al. Vojnosanit Pregl 2018; 75(11): 1118-1122.
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It still remains a challenge to differentiate IBC from be-
nign mastitis as well as from breast cancer since they are of-
ten misdiagnosed as in our case. Breast erythema, edema,
tenderness, pain, warm breast, peau d’orange and swelling
are the most common signs suggesting both benign and ma-
lign inflammatory conditions. IBC is a rare entity and consti-
tutes 2.5% of all cases with breast cancer. It is the most ag-
gressive variant of breast cancer and has a very poor progno-
sis. Skin thickening without a mass is the most common radio-
graphic finding on MG and US for IBC as in our case. MRI
plays a crucial role in the differential diagnosis of IBC. Tumor
emboli blocking the dermal lymphatics are the pathognomonic
features on histology which leads to diagnosis®. IBC was ex-
cluded by several excisional biopsies in our case.

MG and US provide benefits in many cases for the de-
tection of breast masses and the diagnosis of malignancy.
Malign breast lesions tend to appear on MG as microcalcifi-
cation (76%), soft tissue densities (11%) or both (13%)*.
However, both of them have low sensitivity and specificity
in dense breasts as in our case, and also in patients having a
prosthesis or prior surgery. Additionally, it is not uncommon
to experience difficulty in differentiation of inflammatory
breast diseases and breast cancer using US and MG since
both could have false negative findings’.

Since MRI is highly sensitive in detecting breast cancer,
it is often used as a diagnostic tool to evaluate equivocal
mammographic findings. Although MRI can not replace to
MG or US for a complete diagnostic evaluation due to its
high cost and limited specificity *, it may play an important
role in differentiation of breast tumor form IBC. Skin en-
hancement without a mass-like formation, diffuse cutaneous
/subcutaneous/ prepectoral edema and skin thickening are the
most important findings for IBC in MRI in most cases °.
While tumors differ from inflammatory conditions with more
localized findings, non-mass-like lesions can cause difficulty
in diagnosis with MRI. Patients with breast cancers more
frequently present with a lobulated or irregular margin than
those with benign mastitis or IBC. A vessel adjacent to the
lesion is another indicator suggesting malignancy on MRI °.

FDG PET is widely used in oncology for diagnosis,
staging, re-staging and treatment evaluation. The diagnostic
accuracy of FDG PET imaging in breast tumors has been
shown superior to MRI, MG especially in dense breasts and
after augmentation mammoplasty which have complicated

conventional radiological findings to interpret™'’. The major

advantages of FDG PET include showing multicentricity in
breast cancer and lymph node, lung, bone metastases using
only one imaging procedure. FDG uptake in tumors is well
correlated with the amount of viable cancer cells in the tu-
mor . It is reported that FDG accumulation was correlated with
the pathologic grade of the tumor. Well-differentiated subtypes
such as tubular or lobular carcinoma and carcinoma in Situ show
low FDG uptake. Tumor size is also important as FDG PET has
difficulty in detecting small-sized tumors, especially lesions
smaller than 1 cm may show low FDG uptake "'.

Unfortunately, since FDG is not a tumor specific agent,
infectious or inflammatory mastitis may also cause false pos-
itive FDG uptake for malignancy>'">. Mastitis is a well-
known pitfall for FDG PET, and several cases of increased
FDG uptake in acute and chronic infectious mastitis were
previously reported . The use of a dual-time-point imaging
would add to diagnostic accuracy, especially for lesions with
lower standardidzed uptake values (SUVs) and in differenti-
ating inflammation from malignant lesions '>. However, it is
quite possible to differentiate inflammation from breast can-
cer by visual interpretation, careful clinical history and ra-
diologic correlation.

FDG PET can be used as complementary to conven-
tional radiological imaging techniques especially in equivo-
cal cases or in the presence of negative radiologic findings in
patients with a high clinical probability of malignancy. Addi-
tionally, FDG PET is a valuable imaging technique to show
the extent of the disease regarding nodal status or distant me-
tastases for initial staging in patients with IBC since the
probability of metastases is high at presentation .

Conclusion

FDG PET imaging may show encouraging contribution
to conventional radiological methods with regard to primary
tumor diagnosis, determination of the biopsy site, and also
disease staging especially in patients with accompanying in-
flammatory breast disease.

Consent

Informed consent was obtained from the patient for the
publication of this case report and any accompanying images.
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Abstract

Introduction. Maxillary sinusistis of odontogenic origin is a well-
known condition that occurs due to close relationship of the maxil-
lary postetior teeth to the maxillary sinus. We presented two pa-
tients with symptoms and signs of chronic inflammation of the
maxillaty sinus of odontogenic otigin. Case report. In both pa-
tients, after clinical examination, microbiological testing, skin prick
tests to inhalant allergens, and endoscopy of the nasal cavity, we
performed the cone beam computed tomography (CBCT) of pa-
ranasal sinuses, which showed thickening of the mucosal lining of
the maxillaty sinus. The mucosal oedema resulted in obstruction of
the osteomeatal complex in both patients. The presence of a for-
eign body in the right alveolar recess in the first case and in the left
osteomeatal complex in the second case were noticed. The both
foreign bodies had densities similar to bone. The alveolar recesses
in both cases were below the level of the nasal cavity floor. The pa-
tients were treated by endoscopic approach, a combination of low-
er and middle meatal antrostomy. The thickened mucous mem-
brane was removed in the region of the osteomeatal complex, and
then the foreign bodies were removed in both cases. Histopa-
thological analysis proved that both foreign bodies were tooth
roots. Conclusion. This case report show how be able to success-
fully surgically remove foreign bodies from the maxillary sinuses
using endoscopic approach, a combination of both, lower and
middle meatal antrostomy.

Key words:

maxillary sinusitis; diagnosis; cone-beam computed
tomography; foreign bodies; otorhinolaryngologic
surgical procedures; endoscopy.

Apstrakt

Uvod. Maksilarni sinuzitis dentogenog porekla je dobro
poznato stanje koje nastaje zbog blizine korenova gornjih
zuba i maksilarnog sinusa. Prikazali smo dva bolesnika sa
simptomima i znacima hroni¢nog zapaljenja maksilarnog si-
nusa dentogenog porekla. Prikaz bolesnika. Kod oba
bolesnika, nakon klinickog pregleda, mikrobioloskih ispiti-
vanja, koznih proba sa inhalacionim alergenima, kao i en-
doskopije nosne $upljine, uradena je kompjutetizovana to-
mografija konusnog zraka — [cone beam computed tomography
(CBCT)], koja je pokazala zadebljanje sluznice maksilarnog
sinusa. Otok sluznice doveo je do opstrukcije ostiomeatal-
nog kompleksa. Uoceno je prisustvo stranog tela u desnom
alveolarnom recesusu u prvom, i u predelu ostiomeatalnog
kompleksa, u drugom slucaju. Oba strana tela davala su
senku slicnu kostanoj supstanci. Dno alveolarnog recesusa
sinusa je u oba slucaja bilo ispod ravni poda nosne
supljine. Bolesnici su operisani endoskopskim pristupom,
kombinacijom srednje i donje antrostomije. Odstranjena je
zadebljala sluznica u predelu ostiomeatalnog kompleksa, a
nakon toga su uklonjena strana tela. Histopatoloska analiza
je u oba slucaja pokazala da su strana tela bili korenovi zuba.
Zakljuak. Ovim prikazom se ukazuje na moguénost
uspesnog hirurskog uklanjanja stranih tela iz maksilarnog
sinusa endoskopskim pristupom, kombinacijom srednje i
donje antrostomije.

Kljucne reci:

maksilarni sinuzitis; dijagnoza; kompjuterizovana
tomografija konusnog zraka; strana tela; hirurgija,
otorinolaringoloska, procedure; endoskopija.

Introduction

The maxillary sinus is a horizontally placed three-sided
pyramid, with the base facing nasal cavity. Maxillary sinus
with its alveolar recess is in close contact with the posterior

teeth of the upper jaw. The bottom of the maxillary sinus, in
approximately 70% of the cases, is below the level of the
hard palate, in 20% of cases in the level of the hard palate,
and only in 10% of cases is above the hard palate . The most
common iatrogenic causes of odontogenic maxillary sinusitis
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are: placing the instrument too deep into the roots of teeth
during the endodontic therapy, interradicular perforations of
curved root canals and suppression of canal filling material
into the sinus, sinus perforation during tooth extraction, sup-
pression of the root or the whole tooth into the sinus during
the extraction, protruded dental implants, etc. Spontaneous
causes of odontogenic maxillary sinusitis can be: acute peri-
apical abscesses, infected follicular cysts of impacted teeth
and pericoronitis of the third upper molar>. The use of cone
beam computed tomography (CBCT) allows lowering of ra-
diation to the patient, which is only about 10% of the con-
ventional multi-slice computed tomography (MSCT), and
gets precise information about the position and relationships
between the maxillary sinus and tooth>. CBCT showed con-
siderable advantage in the detection of the periapical lesions
in comparison to two-dimensional radiographic procedures *.

We presented two cases of successful surgical removal
of foreign bodies from the maxillary sinuses using endo-
scopic approach as well as a significance of using CBCT di-
agnostics in preparing patients for surgery, which proved to
be sufficiently reliable and safe for the patients.

Case report

Casel

A 25-year-old female patient visited the hospital be-
cause of history of 18-months difficult breathing through the
nose, followed by a reduced sense of smell and deficient
postnasal secretion. The patient had headache in the frontal
area. Because of difficult nasal breathing, the patient often
used decongestant nasal drops. About two years ago, the pa-
tient had an intervention of tooth extraction in the upper jaw
on the right side. She denied that she had difficulties after
tooth extraction. By anterior rhinoscopy, we noticed the
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presence of swollen mucosa of the right inferior turbinate
and the right nasal cavity, which was confirmed by endo-
scopic examination of the nasal cavity. CBCT of the parana-
sal sinuses showed thickening of the mucosa of the right
maxillary sinus as well as obstruction of the right osiomeatal
complex (Figure 1). In the alveolar recess of the same sinus,
a hyperdensic lesion was seen, which, by its properties, cor-
responded to the tooth root. That lesion seemed to be a for-
eign body. Defects of bone structures were not observed. The
intensity of inflammation, graded according to Lund-Mackay
scoring system, was 3 (1 unilateral incomplete shadows of
the maxillary sinus and 2 complete unilateral obstruction of
ostheomeatal complex). Skin prick tests showed sensitization
to inhaled allergens and microbiological analysis of swabs of
the nasal mucous membranes showed normal nasal flora. In
consultation with the oral surgeon, we ruled out the presence
of oroantral fistula in the alveolar ridge gingival area.

The patient was operated, in general anaesthesia, by en-
doscopic approach using functional endoscopic sinus surgery
(FESS), combining the middle and inferior antrostomy. After
infiltration of the mucosa of the uncinate process with solu-
tion of epinephrine (dilution 1 : 100 000), we made an un-
cinectomy and bulectomy. Then, we dilated the natural max-
illary sinus ostium. Due to the position of the foreign body,
an opening was made in the medial wall of the maxillary si-
nus at the level of the inferior nasal meatus, directly in front
of the nasolacrimal duct. Finally, we removed the foreign
body through the inferior antrostoma (Figures 2 and 3). For-
eign body was sent to pathohistological analysis, which
showed that it was a tissue of tooth root. The nasal pack was
placed in the right nasal cavity and removed after four days.
Postoperatively, the patient received peroral antibiotic ther-
apy, and started nasal washing with 0.9% solution of sodium
chloride. At follow-up examinations, the patient was free of
symptoms and nasal finding was normal.

£

Fig. 1 — Cone-beam computed tomography (CBCT) of the paranasal sinuses shows the opacifi-
cation of the right ostiomeatal complex, thickening of the right maxillary sinus mucosa and a
hyperdensic lesion inside the alveolar recess of the right maxillary sinus which corresponds to
the root of the tooth (the first presented patient).

Dimi¢ A, et al. Vojnosanit Pregl 2018; 75(11): 1123-1127.
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Fig. 2 — Intraoperative endoscopic view of the
right maxilary sinus: it can be seen a part of
the tooth through the inferior antrostoma (the
first patient).

Fig. 3 — Removed part from the tooth root
of the first patient.

e
b
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Fig. 4 — Cone-beam computed tomography (CBCT) of the paranasal sinuses shows the complete opacifi-

cation of the left maxillary sinus. A foreign body, a part of tooth with intracanal filling, is seen in the
area of ostheomeatal complex (the second patient).

Dimi¢ A, et al. Vojnosanit Pregl 2018; 75(11): 1123—-1127.

Case2

A 36-year-old patient came to the otorhinolaryngologist
with the sense of facial pressure on the left side and discrete
swelling of the left side of the face. The patient explained
that he had the extraction of both upper molars long ago,
with opening of both maxillary sinus and procedures of con-
servative and surgical closing of oroantral openings. Exami-
nation was completed with endoscopic examination of nasal
cavities. The allergy tests were negative. Bacteriological ex-
amination of the throat and nose showed the presence of
physiological flora. Fungi were not isolated by mycological
analysis. CBCT of paranasal sinuses showed the presence of
a foreign body of tooth density inside the left maxillary sinus
as well as total opacification of the same sinus. In the area of
the alveolar ridge, a dehiscence of sinus floor was seen and it
was completely covered with mucous membrane, without
signs of oroantral fistula (Figure 4).

The patient was treated endoscopically, under general
anaesthesia, combining the middle and inferior antrostomy.
The foreign body and hypertrophic mucosa were removed
from the sinus and sent for pathohistological analysis which
showed that it was the tissue of tooth (Figure 5) surrounded
by hypertrophic and chronically inflamed mucosa of the
maxillary sinus.
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Fig. 5 — Removed part from the tooth root from left maxilary sinus (the second patient).
Discussion during tooth extraction. This especially occurs when chronic

Chronic rhinosinusitis is a chronic inflammation of the
nasal and paranasal sinuses mucosa, characterized by the
presence of symptoms for a minimum of 12 weeks °. Upon
the recommendation of the multidisciplinary working group
for rhinosinusitis [Rhinosinusitis Task Force (RTF) Ameri-
can Academy of Otolaryngology-Head & Neck Surgery], the
diagnosis is made based on the presence of large, i.e., major
symptoms, or by the presence of one large and two small (so-
called minor) symptoms °. The major symptoms of chronic
rhinosinusitis are: nasal obstruction, nasal/postnasal dis-
charge, pain/pressure in the area of the face, a feeling of full-
ness in the area of the face, and impaired sense of smell (hi-
posmia/anosmia). The minor symptoms are: headache, bad
breathing, weakness/fatigue, pain in the teeth, cough,
pain/pressure/fullness in the ears and fever. It should be
noted that facial pain/pressure and elevated temperatures are
not by themselves sufficient criteria for a clinical diagnosis
of chronic rhinosinusitis if not present at least one major fac-
tor. Elevated body temperature is a major factor for acute
rhinosinusitis, but a minor factor for chronic rhinosinusitis.
Occasionally, maxillary rhinosinusitis [chronic maxillary
rhinosinusitis (CMRS)] is a clinical entity that occurs in
25.2% of cases of chronic rhinosinusitis ’, and in about 10%-—
20% of cases it is of odontogenic origin®, although some
studies suggest that the incidence of dental factors in patho-
genesis of CMRS can be up to 40% of cases °. Odontogenic
CMRS is mostly of iatrogenic origin (65.7%), and apical
dental pathology is the cause of inflammation in 25% of
cases . Tatrogenic odontogenic maxillary sinusitis is in
47.5% of cases complicated with oroantral fistula'". Inflam-
matory process in CMRS is leading to the reversible muco-
ciliary dyskinesia, making extremely difficult maxillary si-
nus drainage and creating favourable conditions for bacterial
colonization and infection '>. CBCT of paranasal sinuses is of
great importance for the diagnosis of CMRS " '*. Unilateral
CMRS is in 55% of cases the consequence of the first molar
disease and in 34% of the second molar pathology "*.

Inflammation of the maxillary sinus mucosa of odonto-
genic origin usually occurs after injury of the maxillary sinus

apical periodontitis destroy sinus bone tissue floor, when the
apex of the tooth is covered only with mucous membrane of
the sinus which can be perforated during the extraction.
Oroantral communication created this way very often heals
spontaneously, without the appearance of sinusitis. Chronic
sinusitis is localized mainly in the area of the alveolar recess;
if there is an oroantral fistula which cannot heal spontane-
ously it requires surgical treatment.

In the etiology of odontogenic maxillary sinusitis, the
following factors should be considered: whole tooth or part
of the tooth as well as other foreign bodies, instrument for
root canal treatment and periapical filling which is not ab-
sorbed. Infectious contents of the tooth canal that enters the
maxillary sinus and irritation caused by a foreign body, rap-
idly cause inflammation. Removal of foreign body from the
maxillary sinus only prevents the development of complica-
tions .

FESS can be a treatment of choice for odontogenic
maxillary sinusitis '* in all the cases of sinusitis non-compli-
cated with oroantral fistula. We propose the combination of
two approaches: by middle nasal meatus (by osteomeatal
complex) and by inferior nasal meatus. A study performed
by Hinohira et al.'” showed normal maxillary sinuses in all
patients with chronic sinusitis after middle and inferior
meatal antrostomy treatment. Periodontitis, periapical lesions
and endodontically treated teeth indicate the possible pres-
ence of bacterial infection. As these processes can last for a
long time, dental infections are easily overlooked during rou-
tine ear, nose and throat examination 18

Conclusion

CBCT imaging technique of the nasal cavity and para-
nasal sinuses in addition to lower doses of radiation than that
the standard computed tomography scan needs, provides a
three-dimensional visualising of the anatomic relationships
in the nasal-sinus area and better planning of surgical ap-
proach.

Compared to classical radical operation of the maxillary
sinus by Caldwell-Luc, the combination of inferior and mid-

Dimi¢ A, et al. Vojnosanit Pregl 2018; 75(11): 1123-1127.
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dle antrostomy preserves the integrity of the anterior wall of
the maxillary sinus as well as its floor and shortens recovery
time. In our cases, endoscopic approach with the combina-
tion of lower and middle antrostomy was selected because of
the position of foreign bodies, easier removal of a chronic in-
flamed mucosa of the maxillary sinus and to ensure good

ventilation and postoperative sinus drainage, while preserv-
ing the mucociliary transport. Therefore, the FESS could be
a treatment of choice in all the cases of odontogenic maxil-
lary sinusitis that are not associated with the presence of
oroantral fistula needing its closure.
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CASE REPORT

Cogan’s syndrome — A case series
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Cogan-ov sindrom — serija slucajeva
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Abstract

Introduction. Cogan’s syndrome is a rare variable vessel vas-
culitis. It can be typical and atypical. Basis of the treatment
comprises glucocorticoids, and in patients with systemic mani-
festations, immunosuppressive drugs. Case report. We wanted
to present the experience of the Clinic for Rheumatology and
Clinical Immunology of the Military Medical Academy, Bel-
grade, in diagnosing and treating patients suffering from Co-
gan’s syndrome. The analysis included 7 patients. Patients’
demographic characteristics, disease manifestations, course of
the disease, applied treatment and treatment outcome were
analysed. Five of the patients were women and 2 were men,
with the average age of 39 + 13 (25-65) years. The typical form
of the disease manifested in 1 patient. In 6 patients, the first
manifestation was the audiovestibular dysfunction. In 1 patient,
systemic manifestations were the first to appear. In the cases
where the disease manifested atypically, 3 patients developed
conjunctivitis, 2 episcleritis, and 1 uveitis. They all had systemic
manifestations. One female patient was diagnosed with aortitis
and aortic insufficiency. They all tested positive for inflamma-

Apstrakt

Uvod. Cogan-ov sindrom je zajedno sa Behcet-ovim sin-
dromom prema najnovijoj klasifikaciji svrstan u grupu po-
sebnih vaskulitisnih sindroma. Moze biti tipi¢an i atipican.
Osnov lecenja ¢ine glukokortikoidi, a kod bolesnika sa si-
stemskim manifestacijama i imunosupresivi. Prikaz slu€aja.
Prikazali smo iskustvo Klinike za reumatologiju i klinicku
imunologiju Vojnomedicinske akademije, Beograd, u dijag-
nostici i lecenju bolesnika sa Cogan-ovim sindromom. Ana-
lizom je obuhvaceno sedam bolesnika dijagnostikovanih i
lecenih u periodu od 2004. do 2016. godine. Analizirane su
demografske karakteristike obolelih, manifestacije i tok bo-
lesti do dijagnoze, primenjena terapija i ishod lecenja. Od
ukupno sedam bolesnika pet su bile Zene i dva muskarca,
prosecne zivotne dobi od 39 £ 13 (25-65) godina. Tipi¢nu
formu bolesti imao je jedan, a atipi¢nu 6 bolesnika. Kod Sest

tory biohumoral syndrome. Four patients had positive antinu-
clear antibodies, 3 anticytoplasmic antibodies, and 1 positive
theumatoid factor. They were all treated with glucocorticoid
and immunosuppressive drugs. Methotrexate was administered
to all the patients in doses up to 20 mg per week. Pulses of cy-
clophosphamide were administered to 2 female patients. All
patients went successfully into remission. The female patient
with the typical form of the disease experienced permanent bi-
lateral hearing loss. Conclusion. Patients with a rapidly devel-
oped audiovestibular dysfunction should be viewed as suffering
from Cogan’s syndrome from the viewpoint of differential di-
agnosis. A timely treatment with glucocorticoids can prevent
hearing loss and the development of systemic manifestations of
the disease. Precedence should be given to methotrexate when
selecting an immunosuppressive drug.

Key words:

cogan syndrome; vasculitis; vestibular diseases;
keratitis; adrenal cortex hormones;
immunosuppressive agents.

bolesnika prva manifestacija bolesti bile su vrtoglavica i na-
glo slabljenje sluha. Samo kod jednog bolesnika prvo su se
ispoljile sistemske manifestacije. U slucajevima atipi¢nog
Cogan-ovog sindroma tri bolesnika su imala konjuktivitis,
dva episkleritis i jedan uveitis. Svi bolesnici imali su sistem-
ske manifestacije. Kod jedne bolesnice dijagnostikovan je
aortitis sa posledicnom insuficijencijom aortne valvule. Svi
bolesnici imali su pozitivan zapaljenski biohumoralni sin-
drom. Tti bolesnika imala su pozitivna antinuklearna antitela
a dva perinuklearna anticitoplazmatska antitela. Svi su leceni
glukokortikoidima i imunosupresivnim lekovima. Metotrek-
sat je primenjen kod Sest bolesnika u dozi do 20 mg nedelj-
no. Pulsne doze ciklofosfamida primenjene su kod dve bo-
lesnice. Kod svih bolesnika postignuta je remisija bolesti.
Kod bolesnice sa tipicnom formom bolesti gubitak sluha
bio je obostran i trajan. ZakljuCak. Bolesnike sa naglo na-
stalom audiovestibularnom disfunkcijom uvek treba dife-
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11 000 Belgrade, Serbia. E-mail: stevan.01@hotmail.com
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rencijalno dijagnosticki posmatrati kao Cogan-ov sindrom.
Na vreme zapoceta terapija glukokortikoidima moze spreciti
gubitak sluha i razvoj sistemskih manifestacija bolesti. Medu
imunosupresiviim lekovima prednost treba dati metotreksatu.

Kljucne reci:

coganov sindrom; vaskulitis; vestibularni aparat,
bolesti; keratitis; kortikosteroidni hormoni;
imunosupresivi.

Introduction

In 1945, David Cogan ', an ophthalmologist, was the
first who identified and described the clinical entity in which
the major manifestations include interstitial keratitis (IK) and
audiovestibular dysfunction that is similar to that of Mé-
niére's disease. In 1980, Haynes et al. > defined the diagnos-
tic criteria for the typical and atypical Cogan’s syndrome.
With the development of medical knowledge, Cogan’s and
Behcet's syndrome were classified into a special category of
systemic vasculitides °. Cogan’s syndrome is a rare disease.
Over 250 cases have been described in literature so far *°.
Patients with IK have red eyes, photophobia and pain > *°. In
most of the patients both eyes are affected. In the atypical
forms, other structures of the eye are affected, in isolation or
in conjunction with IK. Episcleritis or scleritis, retinitis, optic
neuritis, glaucoma, papilloedema, central retinal artery oc-
clusion, ptosis, exophthalmus and other manifestations may
occur °. Audiovestibular manifestations in Cogan’s syndrome
are similar to those of Méniére's syndrome "> *. Hearing loss
is progressive. According to literature, bilateral hearing loss
occurred in up to 43% of such patients *°. Approximately,
two thirds of the patients had systemic manifestations (feb-
rility, headache, arthritis, large vessel vasculitis, etc.). Co-
gan’s syndrome can occur in people of all ages, but usually it
affects young adults. It equally affects both sexes. The etiol-
ogy of the disease is unknown. Infections and autoimmune
disorders are cited as being the predisposing factors of the
disease. In favour of the immunological theory there are
findings of antibodies in cornea, anticochlear antibodies (an-
ti-HSP70), antiendothelial antibodies, antinuclear antibodies
(ANA), theumatoid factor (RF) and antineutrophil cytoplas-
mic antibodies (ANCA) 7"°. The basis of the treatment com-
prise glucocorticoids (GCs) '"'%. In patents with systemic
vasculitis, it is necessary to administer immunosuppressive

The aim of our work is to present our experience in di-
agnosing and treating 7 patients suffering from Cogan’s syndrome.

Case report

A retrospective analysis included 7 patients diagnosed
and treated at the Clinic for Rheumatology and Clinical Im-
munology of the Military Medical Academy, Belgrade, Ser-
bia, between 2004 and 2016. The patients’ demographic
characteristics, audiovestibular, ophthalmological and sys-
temic manifestations of the disease, the effects of the applied
therapy and course of the disease were analysed. The Co-
gan’s and Hayne’s original criteria were used for the classifi-
cation of Cogan’s syndrome into typical and atypical ">. The
typical form of the disease is characterised by: interstitial
keratitis, audiovestibular symptoms akin to those of Mé¢-
nicre's disease including hearing loss and the interval be-
tween the onset of eye disease and audiovestibular manifes-
tations shorter than 2 years. The atypical form of Cogan’s
syndrome is characterised by: absence of IK, the absence of
audiovestibular manifestations akin to those of Mé¢énicre's
syndrome in patients with IK and the interval between the
onset of eye disease and ear disease longer than 2 years.

Out of 7 patients, 5 were women and 2 men, with the
average age at the onset of the disease being 39 + 13 (25-65)
years. One patient had the typical form of the disease (Table 1).
From the onset of the first symptoms until the diagnosis of
the disease passed on average 4.3 years (2 months to 15
years). The first manifestation of the disease in 6 patients
was the audiovestibular dysfunction similar to that of Mé¢-
nicre's syndrome. Only in 1 female patient the audiovestibu-
lar dysfunctions and eye disease were preceded by systemic
manifestations. Only the female patient with the typical form
of the disease had interstitial keratitis. Three patients had
scleritis (Figures 1 and 2), 2 conjunctivitis and 1 patient had

drugs alongside GCs "> '*. uveitis.
Table 1
Patients’ characteristics
Patient Type of Age Sex First manifestation Changes to the eye Interval** Until
No disease (yrs)* (month) diagnosed
1 Typical 39 F Vertigo, bilateral hearing loss Interstitial keratitis 1 2 months
Atypical 24 F Vertigo, unilateral hearing loss Uveitis 12 15 years
3 Atypical 26 F Systemic manifestations, unilateral Scleritis 24 6 years
mild hearing loss
4 Atypical 43 M Vertigo, bilateral hearing loss Scleritis 2 6 months
5 Atypical 35 F  Vertigo, unilateral mild hearing loss Scleritis 3 4 months
6 Atypical 22 M  Vertigo, unilateral mild hearing loss Conjunctivitis 10 4 years
7 Atypical 65 F Vertigo, unilateral hearing loss Conjunctivitis 5 1 years

*At the onset of disease; **The period between vestibular dysfunction and eye disease.

Glisi¢ B, et al. Vojnosanit Pregl 2018; 75(11): 1128-1133.
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Fig. 1 — Scleritis in one of the patients with Cogan's
syndrome.

All 7 patients had systemic manifestations (Table 2).
They all had polyarthritis, 4 had headaches, 3 had fever, 1
had lymphadenopathy and splenomegaly and 1 patient had
auricular chondritis. The female patient with the typical form
of the disease developed aortitis with consequent aortic in-
sufficiency and malignant arrhythmia (Figure 3). Six patients
had an accelerated erythrocyte sedimentation rate during the
active phase of the disease, (Table 3). The average rate was
equal to 69 = 39 mm/h (8-129). Two patients had anaemia.
ANA were detected in 4 patients, ANCA in 3 patients, and
rheumatoid factor RF in 1 patient.

All patients were treated with GCs locally and systemi-
cally before being diagnosed (Table 4). The treatment would
be stopped after the symptoms and signs of ear and eye dis-
ease subsided. In the female patient with the typical form of
the disease who developed bilateral hearing loss systemic

administration of glucocorticoids was commenced one
month after the onset of audiovestibular symptomatology.
From the moment the patients were diagnosed with Cogan’s
syndrome, they were all treated with GCs at an initial dose of
0.5-1 mg/kg body weight (BW) of prednisone per day.

Fig. 2 — The consequence of scleritis.

Table 2
Systemic manifestations of the disease
Patient Type of disease Systemic manifestations
No
1 Typical Fever, headache, arthritis, aortitis
2 Atypical Arthritis
3 Atypical Fever, headache, arthritis, lymphadenopathy, splenomegaly, chondritis
4 Atypical Arthritis
5 Atypical Fever, headache, arthritis
6 Atypical Arthritis
7 Atypical Arthritis, headache
Table 3
The results of laboratory tests
Patient Type of disease Erythrocyte sedimentation rate (ESR) Anaemia Autoantibodies
No mm/h
1 Typical 92 + RF, ANA, ANCA
2 Atypical 8 - -
3 Atypical 80 + ANA, ANCA
4 Atypical 87 - ANCA
5 Atypical 48 - -
6 Atypical 45 - ANA
7 Atypical 129 - ANA

RF - rheumatoid factor; ANA — antinuclear antibodies; ANCA — antineutrophil cytoplasmic antibodies.
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Table 4
Treatment
Patient Type of Treatment Outcome Follow-up
No disease (year)
1 Typical GCs, CyP, AZA, Remission after introduction of MTX 12
CyA, MTX Permanent bilateral hearing loss
2 Atypical GCs, MTX Remission 1
Hearing improvement
3 Atypical GCs, MTX, CyP Remission after introduction of CyP 3
Hearing improvement
4 Atypical GCs, MTX Remission 2
Hearing improvement
5 Atypical GCs, MTX Remission 3
Hearing improvement
6 Atypical GCs, MTX Remission 4
Hearing improvement
7 Atypical GCs, MTX Remission 2

Hearing improvement

GCs - glucocorticoids; MTX — methotrexate; CyP — cyclophosphamide; CyA — cyclosporine A; AZA — azathioprine.

Fig. 3 — Paroxysmal supraventricular tachycardia in the
patient who developed aortitis, aortic insufficiency and
malignant arhythmia.

The female patient with the typical form of Cogan’s
syndrome was administered 3 pulse doses of methylpredni-
solone when signs of aortitis manifested. The maintenance
dose was between 5—-10 mg of prednisone per day. Meth-
otrexate alongside GCs were administered to all patients.
The maximum administered dose was 20 mg once per week.
In 1 female patient, cyclophosphamide was introduced after
methotrexate due to a lack of drug effect and was adminis-
tered in pulse doses. This treatment resulted in remission. In
the female patient with the typical form of the disease the
treatment was started with GCs and pulse doses of cyclo-
phosphamide. Due to a lack of drug effect cyclophosphamide
was replaced with cyclosporine A. After the absence of ef-
fect of cyclosporine A, achieving remission was attempted
with azathioprine. Remission was achieved only with meth-
otrexate at a dose of 20 mg per week. In the female patient
with the typical form of Cogan’s syndrome bilateral hearing
loss was permanent. Regarding the implantation of cochlear
implant, recurrence of the disease occurred. In the remaining
6 patients, the treatment led to improvement of hearing.

Glisi¢ B, et al. Vojnosanit Pregl 2018; 75(11): 1128-1133.

Discussion

Cogan’s syndrome is a rare variable vessel vasculitis.
The typical form is characterised by IK and audiovestibular
dysfunction similar to that of Méniére's disease "> *. A whole
range of systemic manifestations has been described in pa-
tients with Cogan’s syndrome ®. The most common cardio-
vascular manifestation, described in approximately 10% of
the cases, is aortitis with aortic insufficiency "> 7. It is diffi-
cult to differentiate aortitis in Cogan’s syndrome from Taka-
yasu's arteritis '*. Large blood vessels are particularly af-
fected. One should keep in mind that arteritis can develop
many years after the onset of the disease.

The most common manifestation that will make a patient
visit a rheumatologist is arthritis. All our patients were diag-
nosed after they had been referred to a rheumatologist for a
check-up due to arthritis. Individual cases of Cogan’s syndrome
are described in patients with rheumatoid arthritis, juvenile idio-
pathic arthritis and ankylosing spondylitis '°. The central nervous
system involvement is presented with hemiparesis or hemiple-
gia, aphasia, cerebellar symptomatology, myelopathy, meningi-
tis or encephalitis. The peripheral nervous system involvement
can manifest as paraesthesia, trigeminal neuralgia, mononeuritis
multiplex. All our patients had headaches which are, according
to relavant literature data, manifested in approximately 40% of
the patients >*'" "2, Manifestations in the gastrointestinal tract
such as pain, diarrthoea, and melena are usually the result of ar-
teritis of mesenteric arteries. One should keep in mind the fact
that Cogan’s syndrome can occur in patients suffering from in-
flammatory bowel diseases *’. Hepatomegaly and splenomegaly
have been described in separate cases so far. In our group of pa-
tients, one female patient had splenomegaly. Extremely rare
manifestations in patients with Cogan’s syndrome include si-
nusitis or chondritis. In our group of patients, one female patient
had auricular chondritis and it occurred before she was diag-
nosed and the treatment was started. No laboratory test is spe-
cific for Cogan’s syndrome. The erythrocyte sedimentation rate
is usually accelerated. If any systemic manifestations are pre-
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sent, a certain degree of anaemia is usually present as well. Hy-
pocomplementemia and cryoglobulinemia are rarely detected
and it is difficult to determine their relevance. The presence of
rheumatoid factor (RF), antinuclear antibodies (ANA), and anti-
neutrophil cytoplasmic antibodies (ANCA) point to the possible
autoimmune nature of the disease. However, the pathogenic sig-
nificance of these antibodies is not clear *'>'. We established
the presence of RF in 1 patient, ANCA in 3, and ANA in 4. In
literature, an even greater importance is attached to the antibod-
ies to the corneal antigens and the structures of the inner ear
such as anti-Hsp70 »*'** We could not determine these anti-
bodies. It is still not clear whether anti-Hsp70 are pathogenic or
they are indicative of progressive hearing loss.

The course of Cogan’s syndrome varies. The most serious
complication of ear disease is hearing loss that is quite often bi-
lateral. In 6 of our patients ear and eye disease flares occurred at
different time intervals but they all had systemic manifestations
in between the flares. In the female patient with the typical form
of the disease that started acutely and simultaneously to spread
to the eye and ear, hearing loss promptly occurred and systemic
manifestations were quite severe.

Glucocorticoids are efficient at disease management.
When complete hearing loss ensues, it is usually irreversible.
All our patients were treated with GCs and 6/7 of them ex-
perienced improved hearing. The female patient with perma-
nent bilateral hearing loss was embedded a cochlear implant
after achieving remission > **. Immediately after the surgical

intervention a mild recurrence of the disease ensued. In lit-
erature, bone trauma is cited as the possible disease trig-
ger 2. To all our patients immunosuppressive therapy along-
side GCs was administered. In all patients, a stable remission
of disease is managed with methotrexate that was adminis-
tered at a maximum dose of 20 mg once per week. Only in
one female patient the absence of methotrexate effect was
registered. Our experience with metotrexate administration is
in conformity with the data found in literature ***’. Other
immunosuppressive drugs could be administered as well.
Based on our experience, a precedence should be given to
cyclophosphamide over azathioprine and cyclosporine A.

Conclusion

The diversity of the Cogan’s syndrome manifestations
makes diagnosing more difficult. The correlation between
ocular and audiovestibular manifestations need to attract at-
tention to this disease. Diagnosing Cogan’s syndrome pro-
vides a challenge and it calls for a multidisciplinary ap-
proach. There are no clear treatment guidelines. Early ad-
ministration of glucocorticoids can prevent permanent hear-
ing loss and the occurrence of severe complications. In addi-
tion to glucocorticoids in patients with systemic manifesta-
tions immunosuppressive drug should be administered. Pri-
ority should be given to methotrexate.
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Abstract

Introduction. Acronym tick-borne lymphoadenoathy (TI-
BOLA (Dermacentor-borne necrosis erythema and lymphoade-
nopathy — DEBONEL, scalp eschar associated with neck lym-
phoadenopathy — SENLAT) comprises clinical diagnosis of
tick-borne symptoms of cervical or occipital lymphadenopathy
with inoculation eschar at the site of tick bite on scalp. Since
the first description, it was proved to be associated with several
infectious agents, most frequently Ricketfsia slovaca, or less often
other spotted fever group Rickertsiae (Rickettsia raoulti and Rick-
ettsia rigia), and gained an emerging infectious disease status in
Europe. Dermacentor ticks setrve as vectors and possible natural
reservoir. The course is in most cases benign and infection is
limited. Doxicycline is the recommended initial treatment, both
for adult and most cases in children. Case report. Two sub-
jects who acquired the desease caused by tick bites in Vo-
jvodina region of Serbia are presented. Both patients are fe-
males. A tick was removed from the scalp, and several days
later doxicycline treatment started because of the inflaimmatory
symptoms of lymph node enlargement. Diagnostic eschar ap-
peared in both patients during doxicycline treatment. After a
switch to ciprofloxacine, inflammatory symptoms subsided, but
the complete healing of scalp necrosis took longer than one
month, with residual cicatricial alopecia. Conclusion. Al-
though rare, it is necessary to include TIBOLA in a spectrum
of epidemiologic risks in cases of tick bites.

Key words:
tick borne diseases; dermacentor; rickettsia; diagnosis;
treatment outcome; serbia.

Apstrakt

Uvod. Akronim zick-borne lymphoadenoathy (TIBOLA) (derma-
centor borne necrosis erythema and lymphoadenopathy — DEBO-
NEL, scalp eschar associated with neck lymphoadenopathy — SEN-
LAT) podrazumeva klinicku dijagnozu simptoma vratne
limfadenopatije i inokulacione eshare na kozi poglavine
uzrokovanih ubodom krpelja. Od prvih opisa dokazana je
uzroc¢na uloga nekoliko infektivnih agenasa, najcesce Riccket-
tsia slovaca, rede drugih rikecija spotted fever grupe (Rickettsia ra-
oulti 1 Rickettsia rigja). U Evropi je stekla status infekcije u na-
stajanju. Dermacentor kepelji su vektori i verovatni prirodni
rezervoar ove grupe rikecija. Tok je obi¢no nekomplikovan i
infekcija je ograni¢ena. Doksiciklin je preporucena terapija
za odrasle 1 pedijatrijske bolesnike. Prikaz bolesnika. U ra-
du su prikazana dva slucaja TIBOLA stec¢ene ubodom krpe-
lja u Vojvodini 1 Srbiji. Ubod krpelja kod obe bolesnice bio
je u predelu poglavine. Krpelj je uklonjen od strane lekara.
Kod obe bolesnice je nakon patr dana zapoceta terapija dok-
siciklinom zbog uvecanja limfnih ¢vorova vrata i potiljac¢ne
regije. Dijagnosticka eshara pojavila se kod obe bolesnice
tokom terapije doksiciklinom. Nakon uvodenja ciprofloksa-
cina u terapiju upalni simptomi su se povukli, ali za potpuno
zaceljivanje nekroze koze poglavine bilo je potrebno vise od
mesec dana, sa rezidualnom oziljnom alopecijom. Zaklju-
¢ak. Mada je TIBOLA retka infekcija, mora se prepoznati
kao epidemioloski rizik u sluc¢aju uboda krpelja.

Kljucne reci:
bolesti, ubodom krpelja izazvane; dermacentor;
rickettsia; dijagnoza; leCenje, ishod; srbija.

Introduction

Since initial descriptions of cases with scalp necrosis and
lymphadenopathy after tick bite as a clinical syndrome caused
by Ricckettsa dovaca in 1997, the desease gained an emerging

infectious disease status in Europe, and reports were observed
worldwide "*. Terminology of this clinical syndrome is still not
unified; most cases are referred to as tick borne lymphadenopa-
thy (TIBOLA), dermacentor-borne necrosis erythema and lym-
phadenopathy (DEBONEL), or scalp eschar associated with
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neck lymphadenopathy after a tick bite (SENLAT). Clinical pic-
ture characteristics are: several days after a tick bite enlargement
of retroauricular or cervical lymph nodes on the scalp occurs,
with skin inflammation and formation of scalp necrosis (inocu-
lation eschar) at the spot of the tick bite. In most cases, the
course is benign and infection is limited.

Two patients infected by tick bites in Vojvodina region
are presented, being the first cases of this clinical entity re-
corded in Serbia.

Case report

Case one

A fifty-eight-years-old female patient, with unremarkable
previous medical history had tick bite in October 2014, in Backa
Palanka region. A tick attached on the scalp (left crown region)
was noticed the next day while combing, and removed in pri-
mary care. A week later, the patient experienced left-sided head-
ache, and the following day, she noticed enlarged lymph node at
the left mandible angle. Doxicycline 200 mg per os daily started
on the day 10 after the bite, but without improvement neither in
pain nor lymph node enlargement and on the day 12, the patient
noted a crust at the site of the tick bite. On the day 14, during de-
rmatological examination, the patient presented with 2 cm scalp
eschar, palpable cervical lymph node near left mandible angle
(Figure 1). Due to presumed lack of response to doxicycline,
ciprofloxacin 1g per os daily was added with topical antiseptic
gel (octenidine hydrochloride), and a headache subsided in 3
days. Dual antibiotic treatment continued, doxicycline from
10th-30th day from the tick bite and ciprofloxacin from 14th—
24th day. The demarcated scalp eschar was removed on the day
30 after the bite as well as residual erosion covered with hydro-
colloid dressing, but on the day 38 eschar of smaller size reap-
peared. The patient did not appear for further follow-up and no
data were available about the time needed for the complete heal-
ing of a skin lesion and size of residual alopecia.

< Bt | S

Fig. 1 — Scalp eschar of patient 1.

Gajinov Z, et al. Vojnosanit Pregl 2018; 75(11): 1134-1137.

Casetwo

A fourty-five-year-old female patient, with unremark-
able previous medical history. A tick bite in May 2016 in
Vrbas region had a tick was removed from the central-frontal
scalp region one day later On the day 2, the patient noticed
enlargement of left retroauricular lymph node and started
treatment with doxicycline 200 mg per os daily (Figure 2).
On the day 9 after a tick bite, swelling of forehead appeared,
which spread to lower eyelids on the day 10, and due to sus-
pect doxycycline angioedema, the patient was referred to a
dermatologist. On the day 10, the spot of a tick bite was in-
flamed and oozing (Figure 3); doxicycline was discontinued
because of presumed inefficacy, and a combination of amoxicil-
lin 2 g and ciprofloxacin 1g per os daily continued to be taken
for the following 2 weeks. Inoculation eschar was evident 13
days after the bite, determining clinical diagnosis of TIBOLA
(Figure 4). Demarcation of eschar was slow during the follow-
ing month, with residual atrophic alopecia 1 cm in diameter.

Fig. 3 — Tick bite spot inflammation, 3 days before the es-
char in patient 2.
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Fig. 4 — Eschar during demarcation phase in patient 2.

In both patients basic laboratory analyses (erythrocyte
sedimentation rate — ESR, blood cell count, C reactive pro-
tein, fibrinogen level, liver enzymes) were normal, aerobe
and anaerobe bacteriological cultures of eschar swab were
negative, and Borrelia burgdorferi ELISA serology, as well.
Serological analyses for Rickettsia species (ELISA and Weil
Felix test), cultivation of Rickettsia and molecular detection
of Rickettsial DNA were not available. Both patients did not
approve skin biopsy and could not report any activity in na-
ture that had preceded tick bite.

Discussion

Acronym TIBOLA (DEBONEL, SENLAT) comprises
clinical diagnosis of tick-borne symptoms of cervical or oc-
cipital lymphadenopathy with inoculation eschar at the site
of a tick bite on the scalp. During 2 decades since the first
description, it proved to be associated with several infectious
agents, most frequently Ricckettsia slovaca, or less often
other spotted fever group Ricckettsiae (Rickettsia raoulti and
Rickettsia rioja)’. Other bacteria were rarely involved
(Fransciscella tularensis, Bartonella henselae, Coxiella bur-
neti) *°. Dermacentor ticks (Dermacentor marginatus and
Dermacentor reticulatus) are vectors specific for the tran-
smission of infectious agents of TIBOLA which are also a
possible natural reservoir host for Ricckettsia slovaca. Der-
macentor ticks differ from Ixodes species in larger unfed
adult body size (> 5 mm vs. 2-4 mm of Ixodes), better tole-
rance to dry and cold environment, longer activity period du-

ring colder months, longer feeding time (Dermacentor spend at-
tached couple of days vs. 7-9 hours of Ixodes) and natural habi-
tat (Dermacentor is more frequent in steppe meadows, while
Ixodes prefer more humid environment in higher vegetation, fo-
rests and bush). Dermacentor ticks frequently carry Rickettsa
species of spotted fever group, sometimes multiple Ricketsa
strains, or Coxiella burnetti, Franciscdla tularensis and are not
optimal vectors for Borrelia burgdorferi transmission °.

Typical TIBOLA patients are women and children with
Dermacentor tick bite on the scalp, what is hypothesized to be a
consequence of parasitizing habit of adult Dermacentor ticks,
for hiding in a shelter of long hair-bearing areas (tail and mane)
while feeding on animal hosts. Recent study from Hungary de-
monstrated that a contact with horses is independent risk factor
for TIBOLA infection. Possible differences between contact
with horses and other large domestic animals were not specified
(no patient marked contact with cattle, goats, sheep)’. Although
outnumbered in nature by Ixodes species, spatial distribution of
Dermacentor ticks has been increasing in recent decades, toget-
her with more frequent human and animal infection with Der-
macentor-specific pathogens®’.

Diagnostic hallmarks of TIBOLA are inoculation
eschar on scalp and cervical lymphadenopathy, sufficient for
the clinical diagnosis. For the precise identification of infec-
tious agent serological tests (ELISA) are frequently not sen-
sitive enough, due to low titer in localized infection and
cross reactivity within spotted fever group Rickettsia. Weil-
Felix agglutination test with OX19 and OX2 antigens, as non
expensive and widely used screening diagnostic for scrub
typhus in the Middle and Far East countries, can be expected
to be positive for TIBOLA, but with even lower sensitivity
and specificity '°. Cultivation of Rickettsia is difficult and not
routinely done in most microbiological laboratories.

Molecular diagnosis (polymerase chain reaction — PCR)
is the most specific method, and can be performed on patient
samples (serum, skin biopsy, eschar swab, lymph node aspi-
rate) or tick tissue ' '2. The course of the disease is usually
benign. Incubation period from the tick bite to the appearan-
ce of first symptoms is 47 days. In the acute phase, apart
from inoculation eschar and lymphadenopathy, patients can
experience headache, mild infection signs (malaise, moderate
fever) or localized inflammatory symptoms (facial oedema,
pain of skin or lymph nodes).

It is of diagnostic importance that there is a lack of cli-
nical signs of other Rickettsial diseases, i.e., Mediterranean
spotted fever [eschars on other extracranial body sites, mul-
tiple eschars, maculopapular centrifugal exanthema (hands
and feet), purpura, high fever]. Healing of eschar takes one
to two months, and in up to one third of the patients residual
cicatricial alopecia is permanent.

In both patients in this report, clinical symptoms were
developing during the doxicycline therapy, which is recom-
mended as the first line treatment for TIBOLA, and other
Ricckettsioses. The role of antibiotics in TIBOLA were
previously investigated and it can be concluded that early
treatment with doxicycline or azithromycin can shorten the
course of the disease . Although the infective cause in both
cases in this report could not have been precisely characteri-
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zed, it can be hypothesized that presumed inefficacy of do-
xicycline on the appearance of eschar is the consequence of
Rickettsial tropism for endothelial cells, causing localized
increase of inflammatory and procoagulant factors mediating
tissue injury.

Also, the question of post-exposure antibiotic prophyla-
xis in TIBOLA has not been concluded in literature, but our
cases suggest that if not administered immediately after tick
bite, doxicycline cannot prevent eschar appearance.

Presented cases are the first ones described as acquired
at the territory of Serbia. It is likely that the TIBOLA (DE-
BONEL, SENLAT) in Serbia is more unrecognized and un-
derreported than absent, because in neighboring countries di-
sease is not considered to be rare. In Hungary, a country of
origin of first TIBOLA cases, patient data are followed in
registry of medical institution specialized for the treatment
and surveillance of tick borne diseases.

This approach enables more active and precise actions,
especially in the light of that since the description of Borrelia

burgdorferi in 1982 as the causal agent of Lyme disease,
eleven more tick-transmissible pathogens were defined in
Europe '*. Recent study from Bosnia and Herzegovina revea-
led range of 6%—66% positivity to Dermacentor ticks (mar-
ginatus and reticularis) for Rickettsia slovaca and Riccket-
tsia raoulti .

Conclusion

Although TIBOLA is rare infecton, it is necessary to
include it in a spectrum of epidemiologic risks in case of tick
bite in Serbia. It is of public importance in Serbia to educate
patients for self- help in case tick bite occurs (not to postpo-
ne tick removal until visiting a physician for a proper mec-
hanical tick removal technique without the use of chemicals),
with special emphasis on preventive measures for frequent
skin and scalp check-ups during outdoor activities in regions
with abundant tick population.
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Abstract

Introduction. Skeletal malocclusions, especially those with
a prominent vertical component, always present a challenge
for the interdisciplinary approach to their treatment plan-
ning. The aim of this report is to present a patient with a
complex skeletal deformity in all three directions (vertical,
sagittal and transverse). Case report. A twenty-four year
old female patient with a skeletal Class III malocclusion,
open bite and laterognathia, was firstly treated by orthodon-
tic fixed appliances, whereas the dental decompensation of
dentoalveolar structures was cartied out and adjusted to
their bone structures, thus enabling an adequate and suffi-
cient reposition of the jaw. A surgical correction included
bi-maxillary osteotomy due to pronounced vertical cepha-
lometric parameters, necessitating a posterior maxillary in-
trusion and mandibular repositioning. In that manner, the
relapse was prevented and a long-term stable result ob-
tained. In the retention period, the patient wore removable
bi-maxillary retention devices. Conclusion. The combined
orthodontic-surgical treatment provided the Class I occlu-
sion with aesthetic and functionally satisfactory results
which were envisioned by the treatment plan.

Key words:
malocclusion, angle class III; open bite; orthognathic
surgery; orthodontics, corrective; treatment outcome.

Apstrakt

Uvod. Skeletne ortodontske anomalije, pogotovu one sa
naglasenom vertikalnom komponentom, uvek predstavljaju
izazov za interdisciplinarni pristup u planiranju njihovog
lecenja. Cilj ovog rada je da se prikaze pacijentkinja sa
teskom skeletnom anomalijom u sva tri pravca (vertikal-
nom, sagitalnom i transverzalnom). Prikaz sluc€aja. Paci-
jentkinja stara 24 godine sa malokluzijom III klase, otvore-
nim zagrizajem i laterognatijom, lec¢ena je najpre ortodont-
skim fiksnim aparatima, pri ¢emu je izvrsena dekompenzaci-
ja dentoalveolarnih struktura, ¢ime su one postale usaglase-
ne sa svojim kostanim bazama. Tako je omogucena adekvat-
na i dovoljna repozicija vilica. Hirurska korekcija je podra-
zumevala bimaksilarnu osteotomiju, jer su kod ove pacijent-
kinje postojali naglaseni vertikalni kefalometrijski parametri,
te je bila neophodna intruzija posteriorne maksile, kao i re-
pozicija mandibule. Time je sprecen recidiv i dobijen dugo-
godisnji stabilni rezultat. U retencionom periodu pacijentki-
nja je nosila bimaksilarne mobilne tetencione aparate. Zak-
lju¢ak. Kombinovanim ortodontsko-hirurskim lecenjem
obezbedena je okluzija I klase sa estetski i funkcionalno
zadovoljavajuéim rezultatima predvidenim planom lecenja.

Kljucne reci:

malokluzija, klase III; zagriZaj, otvoreni; hirurgija,
ortognatska, procedure; ortodoncija, korektivna;
leCenje, ishod.

Introduction

Skeletal cranio-dental facial anomalies, especially those
with a prominent vertical component, are most often of the heri-
table etiology and always represent a challenge for the interdis-
ciplinary approach to their treatment planning. During the
growth of these malformations and their development, the dis-
harmony of the size of the jaws becomes more and more pro-

nounced and reflects to the soft facial tissues, creating facial
asymmetry, which additionally complicate a clinical picture and
the treatment of these patients. A combined surgical-orthodontic
treatment is preferable, and this is the only way to obtain a stable
functional occlusion, normal skeletal inter-maxillary relation
and the aesthetically harmonious tissue profile.

These patients require an adequate differential diagno-
sis, a detailed clinical examination, careful analysis and a

Correspondence to: Tatjana Cutovi¢, University of Defence, Faculty of Medicine of the Military Medical Academy, Belgrade, Serbia.

E-mail: mafi649@gmail.com



Vol. 75, No 11

VOJNOSANITETSKI PREGLED

Page 1139

treatment plan provided by professionals of different spe-
cialties as well as the defined indications and contraindica-
tions for the different treatment modalities in order to deter-
mine the preferable treatment 2.

The most frequent reason for coming for advice is that
of aesthetic nature, but at the same time it is a difficult mas-
tication function. Temporomandibular dysfunctions are also
frequently represented in the clinical picture in these pa-
tients, especially in those with a facial asymmetry and psy-
chological and social handicaps of different kinds °.

The purpose of this report is to present the results of a
multidisciplinary treatment of a patients with cranio-dental
facial deformities in all three direction-sagittal (Class III),
vertical (open bite) and transverse (cross bite and facial

asymmetry).

Case report

A twenty-four-years-old female patient with a facial
asymmetry and the increased lower third of the face had a
facial asymmetry of functional type with a slightly concave
profile and the anterior lower third of the face. Clinical find-
ings confirmed dental Class III with a narrow maxilla, open
bite, crowding in both sets of teeth, increased vertical dimen-
sions of the face and lateral cross-bite on the right side. The
cephalometric analysis of angular variables (ANB, SNA,
SNB) revealed skeletal Class III (ANB = -1), maxillary ret-
rognatism (SNA = 79) (SNB = 80), increased vertical facial
parameters, suggesting divergent Class III (B = 42, 45 = SNMP,
Bjork = 407). In addition, the presence of dentoalveolar com-
pensatory mechanism was found in terms of the upper protru-
sion and retrusion of lower incisors (Figure la and 1b).

Fig. 1b — Pre-treatment dental models.

Cutovi¢ T, et al. Vojnosanit Pregl 2018; 75(11): 1138-1142.
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The global objective of orthodontic pre-surgical treat-
ment was to correct inter-maxillary relationships in all three
directions (sagittal, vertical and transversal), and later, to
close surgically the bite and reduce the lower third of the
face, remove the facial asymmetry and regulate the sagittal
inter-maxillary relationships into the position of Class I.
Prior to this, it was necessary to expand the upper jaw and
thereby remove the interference that created the cross-bite
and the facial asymmetry, solve the problem of dental anxi-
ety and thus provide conditions for surgical correction.

In pre-surgical orthodontic phase of the treatment, de-
compensation of dentoalveolar arches was carried out, which
means that the upper jaw was expanded, the upper incisors
were retruded, whereas the lower incisors were protruded
(rating of perceived exertion — RPE + Roth .0.022"). By ex-
pansion of the upper jaw and protrusion of the lower incisors,
the space in both sets of teeth was obtained in order to resolve a
dental anxiety. In this manner, we provided conditions for the
adequate and sufficient surgical reposition of the jaws.

During the orthodontic treatment phase, the control models
were occasionally made in order to check the possibilities of a
surgical repositioning and when that possibility was established,
the surgical arches 0.019 x 0.025 stainless steel (SS) were
placed with the surgical hooks, which were used for a tighter in-

ter-maxillary fixation. Based on cephalometric assessments, two
splints were made to position the jaws during surgery.

A surgical correction included the ante-positioning of
the maxilla, intrusion of the maxillary posterior segments,
the counterclockwise rotation and posterior placement of the
mandible, which required a bi-maxillary surgical procedure
(Le Fort I, bilateral sagittal split osteotomy — BSSO).

The postsurgical orthodontic treatment enabled us to
delicately fix the problem by inter-maxillary rubber bands,
causing a state of the maximum intercuspation as one of the
most important factors of the reliability of the results. In this
way, the relapse was prevented and the long-term reliable re-
sults were obtained. In the retention period, the patient wore
the bi-maxillary mobile retention appliances.

Functionally and aesthetically satisfactory occlusion
and normal horizontal and vertical overbite were achieved,
the middle point of dental arches was corrected and the ske-
letal Class I ratio was obtained (Figure 2). By removing the
facial asymmetry as well as vertical and sagittal skeletal dis-
harmony, the facial aesthetics was significantly improved
whereas the normal function was enabled. The most cepha-
lometric parameters measured before and after the treatment
showed differences and were closer to the reference values
(Figure 3a, 3b and 3c, and Table 1).

Fig. 2 — Post-treatment intraoral potographs.

Table 1

Comparison of pre- and post-treatment cephalometric values

Measurement Mean Pre-treatment Post-treatment
SNA 82 79 77
SNB 80 80 76
ANB -1 1
B 25-30 42 35
Bjork 396 407 405
MP-NS 32 45 44
Upper incisor to PP 75 115 113
Lower incisor to MP 90 81 81
U6- posterior maxillary hypoplasia 26 23
IOTN-Index Orthodontic treatment need

Dental Health Component 5 1
Aesthetic Component 9 1

Cutovi¢ T, et al. Vojnosanit Pregl 2018; 75(11): 1138-1142.
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Fig. 3a — Pre-treatment and post-treatment en face photographs show good facial and esthetic balance.

Fig. 3c — Pre-treatment and post-treatment lateral cephalometric radiographs.

Cutovié T, et al. Vojnosanit Pregl 2018; 75(11): 1138-1142.
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Skeletal Class III malocclusion with the open bite and
the divergent growth pattern is one of the most difficult ske-
letal anomalies to treat. The best results are achieved by the
usage of bi-maxillary surgical procedure and repositioning of
both jaws, which results in reduction of both, sagittal and
vertical discrepancies *°. The persistence of the results is ac-
hieved by reduction of the posterior maxillary hyperplasia
which is always present in patients with a divergent facial
type. Therefore, the intrusion of the maxillary posterior seg-
ments enables the mandible to be rotated around its axis
when the bite is surgically closed and thus the lower third of
the face is reduced >°, as it was the case in the patient pre-
sented in this report.

It is necessary to establish the exact localization of the
problem in patients with skeletal Class III and a facial
asymmetry. The etiology of facial asymmetry is often un-
clear and may be multifactorial. Therefore, it is very impor-
tant to make an accurate assessment at the beginning of the
treatment. It can be congenital, skeletal or developed later
due to some local etiological factors or simply dental .

Class III malocclusions which are not part of the syndrome
and the cleft facial asymmetry are most often the result of nar-
rowness, usually a hypoplastic maxilla or the simple mandible
deviation due to its higher growth potential *. As dental compen-
sation is present in Class III patients in the form of protrusion of

the upper and retrusion of the lower incisors in the sagittal direc-
tion, there is also the dental compensation in the form of molar
inclination, the shape of dental arches and the lateral overjet in
the transverse direction in patients with the facial asymmetry
and deviation of the mandible *"'.

In the patient presented in this report, the facial asym-
metry was caused by the narrowness of the upper jaw,
whereas the abovementioned transversal dental compensa-
tion was also present and had to be corrected before surgical
repositioning in order to obtain a correct and stable occlu-
sion. The results shown in Figure 2 were made two years af-
ter the completion of the entire orthodontic-surgical treat-
ment, which supports the reliability of the results.

Conclusion

The orthodontic surgical therapy is required in patients
with the complex cranio-dental facial deformities in all three
directions. The surgical phase of the treatment should be
planned after the completion of growth. Thus, the postsurgi-
cal subsequent growth would not compromise the obtained
results because these deformities are of developmental na-
ture. The success and particularly the reliability of the results
depend on the correct diagnosis, clinical experience and the
treatment planning.
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,, 1 kroz nedace se mora proci na putu do uspeha”

Uvod

Vazno je za dalja razmatranja prepoznati dve faze to-
kom trajanja epidemije tifusa u prvim godinama Velikog rata
u Srbiji: prvu, pre dolaska Britanske vojnosanitetske misije
koju je predvodio pukovnik dr Vilijam Hanter, i drugu, na-
kon njenog dolaska 4. marta 1915. godine. Takode, vazno je
utvrditi da li je prva, tzv. ,,srpska faza”, dala znacajan dopri-
nos u suzbijanju epidemije i koliki je taj doprinos bio za
svetsku medicinu.

Na osnovu VukSi¢eve analize iz 1989. godine, kod nas
je doslo do prekretnice u istorijsko-medicinskoj proceni na-
pora Hanterove misije i angazovanja Sanitetskog odeljenja
Vrhovne komande srpske vojske. Ocenjeno je da je srpskoj
vojsci 1915. godine bila vraéena borbena gotovost '. Odlika
druge faze bila je saradnja izmedu pukovnika dr Lazara
Gencica (nacelnika saniteta Vrhovne komande srpske vojske
u periodu 1912-1916) i dr Hantera (komandanta Misije kra-
ljevskog vojnosanitetskog korpusa Velike Britanije) i oni su
od 4. marta 1915. radili zdruZeno. Na kraju, preduzete mere
su rezultirale uspehom, uz poseban doprinos dr Hantera.

U Srbiji 1915. godine, kod suzbijanja epidemija pegav-
ca i rekurensa (povratnog tifusa, povratnice), bilo je nekoliko
nivoa hitnosti koje je trebalo reSavati. Vojni ciljevi imali su
prioritet 1 bilo je potrebno da se odmah rese. Oni su se odno-
sili na pitanja: da li je srpskoj vojsci vracena borbena goto-
vost 1 da li su moguce ratne operacije u uslovima postojanja
pegavca na podru&ju borbenih dejstava > . Nauéni ciljevi su
bili drugog reda hitnosti (npr. dokazivanje hipoteze o
prenosenju pegavog tifusa). Tre¢i red hitnosti bile su istorij-
ske i medicinske procene (u ¢emu se sastoji doprinos i €iji je)
koje su mogle da se sprovedu i u kasnijem periodu.

U resavanju problema suzbijanja epidemija, vazno je
uociti uzajamnu povezanost postupaka u postizanje zadatih
ciljeva. Da li je suzbijanje epidemije tifusa 1914-1915. go-
dine " * dovelo je do efikasnog takti¢kog sredstva i da li je
to sredstvo moglo biti upotrebljeno u eventualnoj kontrao-
fanzivi?

Problemi u suzbijanju epidemije tifusa 1915. godine

Godine 1915. bilo je potrebno ispuniti nekoliko uslova
da bi Srpski sanitet bio uspesan. Prvi je bio postavljanje di-
jagnoze pegavog tifusa. Tokom epidemije, mogla se postaviti
samo klinicka dijagnoza na osnovu opservacije bolesnika,
dok je sigurnija dijagnoza bila moguca jedino autopsijom
umrlih od pegavog tifusa. Drugi je bio da se pravilnim izbo-
rom strategije izabere efikasno takti¢ko sredstva za suzbija-
nje epidemije .

Prva ,,srpska” faza

Postavlja se pitanje, da li su srpski lekari tada znali da
su vasi od znagaja za pojavu pegavog tifusa? "

I Ocena istoridara medicine (1965) je da Batut u popularnoj
Nikol i Konsej, francuski lekari u Tunisu, utvrdili 1909. godine da je
prenosilac pegavca bela vas sa rublja [Stanojevi¢ V. Epidemija pe-
gavog tifusa u naSoj vojsci (njene zrtve, iskustva i pouke). U: Zbor-
nik neobjavljenih radova saopstenih u sekciji, knj. 2. Beograd: Srp-
sko lekarsko drustvo; 1965. s. 63-91.:77]. Medutim, isto tako je poznato
da je Kujaci¢ objavio seriju ¢lanaka od maja do septembra 1913. o Ni-
kolovim ogledima. Potom izdaje knjigu 31.01.1914. godine. [Cuki¢ G.
Vek od objavljivanja priloga Jovana Kujaci¢a. U: Zbornik radova sa V
Naucno-struénog skupa istorije medicine, farmacije, veterine i narodna
zdravstvena kultura. Knj. 4. Zajecar; 2013. s. 111-24. s. 115]. Nacelnik
saniteta dr Gen€i¢ je znao da va$ prenosi pegavac bar od 15.01.1915.
[Referat pov. Br. 8257 od 15.01.1915 dr L. Genci¢a Nacelniku Staba
Vrhovne komande, VA, p3a,k101,{3,d14]
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Prema Vuksi¢evim istrazivanjima dr Milan Jovanovi¢
Batut je saznao od Konseja da pegavac prenose vasi i ,,0bja-
vio 29. januara 1915. Clanak” '. Batut je preporu¢io nekoliko
metoda depedikulacije > °. ,,Te metode su bile neadekvatne
za katastrofalnu epidemiju pegavca (peglanje, zatrpavcanje
odece u zemlju, depedikulacija odece u pe¢ima za pecenje
hleba, itd)” .

Tokom istrazivanja dogadaja iz 1915. zakljuceno je da
je 29. januar 1915. vazan datum za istoriju medicine u Srbiji
jer je tada srpska javnost, navodno, prvi put obavestena o
Nikolovom istraZivanju '.

Dr Milan Jovanovi¢-Batut je dobio dozvolu za
Stampanje knjige ,,Pegavi tif” pre Stampanja novinskog
¢lanka. Ministarstvo prosvete i crkvenih poslova je 25. janu-
ara 1915. izdalo dozvolu za objavljivanje 8 000 primeraka
knjige i nalozilo da se odmah odstampa. Predata je u Stampu
27. januara 1915. °. Batutovu knjigu, istog sadrzaja, izdala su
dva izdava&a, u Ni$u i na Cetinju ".

Srpske novine objavile su obiman ¢lanak 28. januara
1915. godine (Slika 1) *°.

haesn v | ce wecro u mehy 00504 cueron® — " eawo mtl
I AnH, | HAPUMNTO HYVTHIIUINA, P nan up
gorin. — Hpeua ToMe veTajy caMo julll hamn ‘ tlo 74
HEFRBN | 10A CYMILOM AQ HPOIOCE HErnBit THO. | ayMeTH,
poxoBo | Ti cysisn je Tum ocnonannjia, wro | nujnpe y
. Kpn jcy ce yuer a0 cara najuremhe emi-  crtux, 39
rnpc.w- AeMitje nerasa THed jamaaac Gam y  3amTo
ONCKAC | TAKO BPOMO 1 IIOA TAKDIM H[MINKANA, € NPOAC
10 Majn KOA Cy¢ CuoT Illljl.‘.‘ Morao u,.-.(-pmmnl : JAdachHo n
hia tod | o4 saunjy — wapovuro Getux u.su . Goaeviit
the ra | Gewwawa — jep ypne xao da Hucy  Kojo coI
br Tinon, | Taxe cuscne. To ce uar.ayuyje Beh | Buko Ay
1O TOME, W10 €Y WPHO BAIN MAXOM | HNK2 B
L ONNTR | uBN rad gevjer (o n 1eyjo nouo- | wacar
Bnpatss | CPEANE OKOANNE (ANAlLLA), B HITO UX | TEK, Y
b-h (a0 | je sunie Molyy AcHeRBLes (& ayron | To, KA
y ®kpou | 1 6Gyjuom kocom). Upny sawm jo aakae | sasune
e nexa | aano aanatira, na gpemia rome 6n | Maunun
I.\mu:luf. 6uA0 # neraba ruda amoro Nemho | rog Jap

SL. 1 — Sta prenosi epidemijski tifus? Prema Batutu:
»0staju samo jo§ vaSi pod sumnjom da prenose pegavi
tif”. ,,Pegavi tifus, kako se Siri i suzbija”, Srpske novine,
28. januar 1915, deo s. 3.

Batutov tekst o pegavom tifusu odnosi se na pravilan
izbor strategije (da se uniStavaju vasi) i na karakteristike do-
bro izabranih protivepidemijskih mera (treba ih primenjivati
i kod bolesnih i kod zdravih osoba, medu vojskom,
gradanstvom i zarobljenicima). Takode, u tom tekstu navode
se sredstva za uni$tavanje vasi, predlaze se koris¢enje toplog,
suvog vazduha (furune) i toplog, vlaznog vazduha (auto-
klav). Ove preventivne mere su se pokazale kao bitne protiv
epidemijskog tifusa u Srbiji nakon zavrSetka druge faze.

Barem od 15. januara Genci¢ je znao da su vasi pereno-
sioci nepoznatog uzroc¢nika pegavca, zbog ¢ega je depediku-
laciji dao strateski znacaj. On je definisao taktiku upotrebom
autoklava. Tim povodom, on se obrac¢a Sanitetskom odelje-
nju Ministarstva vojske zahtevajuéi izvestaj da 1i su pristigli
iz Svajcarske naru¢enih 20 autoklava smatrajuéi ovaj broj
nedovoljnim: ,,Za dezinfekciju odela vojske treba da ima vrlo
mnogo pokretnih dezinfekcionih aparata — na svaki puk bar

po jedan (...). Tih aparata treba vise poruditi, i 100 nije mno-
go” "' M. Grba u svom predgovoru prevoda rada dr Hantera
navodi da se dr Genci¢ obratio 27. januara vojvodi Putniku,
nacelniku Staba Vrhovne komande dostavivsi predlog najhit-
nijih potreba za vojsku: ,,15 bakteriologa sa pokretnim labo-
ratorijama i laborantima, 15 epidemiologa, 1 000 bolnicara i
bolnicarki specijalizovanih za zarazne bolesti i 200 parnih
dezinfektora za operativnu vojsku” *.

Dana 10. februara 1915. godine dr Vojislav Subboti¢ je
predlozio na sastanku Srpskog lekarskog drustva u Nisu da
se za iskorenjivanje vasi koristi ukopana komora koja je radi-
la po principu suvog, toplog vazduha. Komora je imala ka-
rakteristike prototipa (zidovi od cigala zadrzavali su toplotu,
beli papir sluZio je za merenje temperature, itd) > ''. O tome
je pisao ,,Ratni dnevnik” od 12. februara 1915. godine u pri-
logu ,,0 predohrani od pegavca” u kome poziva ,tehnicare”
da daju nacrte komora.

Maginski inZenjer Velisav Vulovi¢ !, predsednik Dr-
zavnog odbora za suzbijanje zaraznih bolesti, verovao je u
nau¢nu medicinu i to nije dovodio u pitanje. Za desetak dana
nakon objavljivanja Subboti¢eve prezentacije, napravio je
nacrte komora sa dnevnim kapacitetom obrade od 300 do
600 odela. Potom je objavio planove i ponudio ih kao sred-
stvo za depedikulaciju/razvasljivanje. Preporuceno je ma-
sovno koriséenje komora stanovni$tvu i bolnicama, za vojni-
ke, civile i zarobljenike. Ovo je bilo veoma znacajno jer je
ovaj Odbor bio veoma uvazen u Srbiji, a Vulovi¢eve prepo-
ruke objavljene su u zvani¢nim drzavnim novinama (,,Srpske
novine”) koje su imale uticaj na javnost (Slika 2) °.

2

LY

Sl. 2 — Naslov ¢lanka ,,Peéi za dezinfekciju” u ,,Srpskim
novinama”, 24. februar 1915. (rukopis ¢lanka deponovan
u Arhivu Srbije).

U NiSu je ubrzo izgradena komora. Pocela je da radi
pocetkom marta 1915. godine ''. Komora u Ni$u imala je
dnevni kapacitet obrade 4-5 hiljada odela. ,,Dezinfekciona
centrala” je imala komoru i kupatilo koje je u jednom danu

2 Velisav Vulovi¢ (1865-1931) je preteta sanitarnih inZenjera u
Srbiji koji je usavrSio prototip dr Subboti¢a, izradom nacrta Cetiri
tipa dezinfekcionih komora na suvi, topli vazduh sa dnevnim
kapacitetom od 300 do 600 obradenih odela. One dobijaju odliku
protivepidemijskog sredstva namenjenog zdravima i bolesnima:
bolnicama, vojsci i gradanstvu.
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moglo da zbrine vise od hiljadu korisnika. Dok su se korisni-
ci kupali, odeca je oslobadana od parazita. Takvim aktivno-
stima, dezinsekcija je postala korisna protivepidemijska me-
ra. ,,Dezinfekcionu centralu” su koristili: bolesnici, vojska,
gradani i zatvorenici, kojih je bio veliki broj u Nisu "

Drzavni odbor za suzbijanje =zaraznih bolesti se
pridrzavao Batutovih principa. Ovo nije bilo javno receno,
medutim, to se vidi iz sadrzaja tekstova u novinama. Odbor
je imao glavne aktivnosti nakon $tampanja Batutovog ¢lanka
28. januara 1915. Oni koji nisu verovali u Nikolovu teoriju
da vasi prenose pegavi tifus su gresili. Ove rezultate je treba-

Sli¢nost u fazama suzbijanja epidemije pegavog tifusa u
Srbiji ogleda se u sledecem: cilj Vojnog saniteta Srbije, kao i
Hanterove misije, bio je da se srpskoj vojsci povrati borbena
spremnost koja je bila narusena pojavom epidemija. Ono $to
odgovara Programu u devet tacaka za suzbijanje epidemije
pegavog tifusa se primenjivalo pojedinac¢no u Srbiji u prvoj
fazi. Ali, to nije dovelo do smanjenja epidemija.

Pre dolaska Hanterove sanitetske misije, sanitet Srbije
se odlucio za strategiju uniStavanja vasi. Bila je namenjena
za masovnu upotrebu u bolnicama, ali i za zdrave. Za ovu
svrhu je pusStena u rad komora na suvi, topli vazduh. Ovo
sredstvo razvasljivanja je bilo efikasno u spre¢avanju Sirenja
epidemijskog tifusa doprinosci tako ,,specijalnoj prevenciji”.
Radom tzv. ,,dezinfekcione centrale” pocetkom marta 1915.
godine Srbija je dala znacajan doprinos svetskoj medicini u
suzbijanju pegavog tifusa > '".

Druga faza

Hanterovim Programom su ozvanicene i unificirane
preventivne mere °, a on ih je, kao organizator, svojim aktiv-
nostima podigao na viSi organizacioni nivo: kumulativnim
delovanjem, preciznim sprovodenjem itd. Preduzete mere su
na kraju uspele da suzbiju epidemije pegavog tifusa i reku-
rensa. Tako je, zahvaljujuéi radu sanitetskih timova, srpskoj
vojsci vracdena borbena gotovost. Dr Hanter je pronaSao
reSenje i za drugi vojni cilj — kako da se bori u uslovima kada
postoji pegavi tifus na terenu. Posebno u ratu, odluke moraju
biti brze, tacne i precizne, jer jedna od zaracenih strana ima
prednost ako raspolaze odgovaraju¢im saznanjima. Dr Han-
ter je ve¢ 1915. ocenjen da je uspe$no obavio zadatak .
Ovo se realizovalo dobro odabranom strategijom i adekvat-
nim taktickim sredstvima koja su se ve¢ pokazala efikasnim
u toku suzbijanja epidemijskog tifusa °. Vojni sanitet Srbije
ucestvovao je u realizaciji suzbijanja epidemija tokom obe
faze.

Hanterov doprinos je ubrzo nasao primenu u zavr$noj
fazi Velikog rata, u kontraofanzivi saveznicke vojske 1918.
godine, koja je mogla da dejstvuje na podrucju na kome je
moguca pojava karantinske bolesti pegavca zahvaljujuci pre-
ventivnim merama i posedovanjem sredstava koja su bila
proverena tokom prethodnog suzbijanja epidemija.

B hitp://history.amedd.army.mil/booksdocs/HistoryofUSArmyMSC/
chapter3.html
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Da li je Hanterov rad bio nastavak prve, ,,srpske” faze?
Ne, obe faze su bile potpuno nezavisne do dolaska Hanterove
misije. Hronoloski oznacena druga faza bila je znacajnija, ali
neki od njenih elemenata potic¢u iz prve faze. Npr. u drugoj
fazi koriS¢ene su komore na suvi, topli vazduh, o ¢emu
evedode Hirsfeld, Strong i Gengi¢ ''. Ni Hanterove procene
nisu u potpunosti razmatrale ,,prvu, srpsku fazu”. On zna za
prototip komore dr Subbotiéa > °, ali ne i za inovacije
Vulovica.

Hanterova misija je prvih dana po dolasku u Srbiju napra-
vila Program za suzbijanje epidemija i ponudila Ministarstvu
vojnom prototip, improvizaciju autoklava. PredloZeni Stamersov
prototip bio je u obliku ,,drvenog sanduka” (Slika 3), premda se
u tekstu predloga pominju burad, drvena i metalna "'
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Sl. 3 — PredloZeni prototip sredstva za razvasljivanje je skica
komore ,,drvenog sanduka”, a u tekstu se ukazuje na komo-
re od buradi, drvenih i metalnih ''.

Postojale su dve vrste ,,srpskih buradi”: tip 1 - ,,Srpsko
bure” napravljeno od metalnog bureta. Poreklo naziva
objasnjava Proti¢: radi koris¢enja u Srbiji, stranci angazovani
u Srbiji, nazvali su ga ,.srpsko bure” '*. Isto je smatrao i Han-
ter. To znaci da se ovaj naziv odnosi na Stamersovo bure,
improvizaciju od metalnih buradi koja su prepravljana u ra-
dionicama Vojnotehni¢kog zavoda (VTZ) u Kragujevcu; tip
2 — ,,Srpsko bure” napravljeno od drvenog bureta.

Komisija za suzbijanje izarazne bolesti ™ koju je 21.
februara 1915. formirao dr Genci¢ dva puta je izdala brosuru
pod nazivom ,,Kratak vodi¢ za dezinfekciju”, prvu 30. marta
1915. godine i, potom, jo$ jedno uvecano izdanje 30. juna
1915. godine. Ponudena skica improvizovanog autoklava na-
pravljenog od drvenog bureta (Slika 4) nije nazvana ,,Srpsko
bure”. Ovo ime nije koristila Komisija i nije poteklo iz
broSure. Zamena autoklava je nazvana ,,prilagodeni (impro-
vizovani) uredaj”".

Izvan zvanic¢nih institucija koristilo se ime ,,srpsko bu-
re”, pa i kao narodno ime. Odjek stranog porekla bio je usvo-
jen u narodu, medu stanovnicima na selu i u gradovima, kao
i medu domacim lekarima.

Oni koji su zeleli prikazati sliku ,,(improvizovanog)
uredaja” morali su napraviti sopstvenu verziju uredaja,
koristeci sliku Stamersovog prototipa drvene kutije kao pola-

™ Osnivagki dokument Komisije, VA p3a, k60, f6, d19/7
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znu (Slika 3). Ona je bila prototip za prikaz skica svih vrsta
improvizovanih autoklava napravljenih od metalnih i drvenih
buradi (Slike 4 i 5) .
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Galvanised iron bin disinfector.

The wine barrel disinfector as introduced
by Lieut.-Col. Stammers in Serbia.

Sl 4 — Skica improvizovanog autoklava
(The Lancet, 1918) .

SIL. 5 — Skice improvizovanog autoklava iz broSure ,,Kra-
tak vodi¢ za dezinfekciju” ": Prototip sredstva, koji je na
pocetku predloZen kao ,,drvena kutija”, modifikovan je
posle 6. marta 1915. godine od strane Komisije za suzbi-
janje zaraznih bolesti, i u narodu je poznat kao ,,srpsko
bure”.

Stamersova skica improvizovanog autoklava (drvene
kutije) predata je 6. marta. Napravljena je u VTZ od 9. do 11.
marta > °. Nakon uvida u u skicu, Vulovi¢, kao maginski
inzenjer 1 poznavalac parnih kotlova, je trazio: ,Naredite
jednom masinskom inzenjeru da odmah snimi jednu od par-
nih perionica” . Isto je uradio i sa Subboti¢evim prototi-
pom. To je bilo radi poboljsanja dnevnog kapaciteta i kvali-
teta uredaja (tehnickih karakteristika, boljeg koris¢enje pare
itd.). ,,Parne perionice” su napustene, pretpostavlja se iz kur-
toazije. Razvoj prototipa kretao se u nekoliko pravaca: a)
»Stamersovo bure ”; b) ,,srpsko bure” (Komisija za suzbija-
nje zaraznih bolesti) (Slika 4), ¢) sanitarni voz (Hanter) > > '*'*,
i d) lokomobila .

»Stamersovo bure” je drugi predlog Stamersa od 14.
marta: improvizacija autoklava napravljena od metalnog bu-
reta . Bilo bi opravdano nazvati ga po autoru zato §to je
Stamers doprineo i njegovom poboljsanju. On je dao znacaj
uskladiStenim praznim buradima koja su bila prvobitno
koriS¢ena za druge namene, a inicirao je njihovu upotrebu za

BI'AS, MUD-S TO 38/1915.

pravljenje improvizovanih autoklava. Njegov predlog je
razmatran po drugi put, jer je uredaj ve¢ bio proveren kao
»drveni sanduk” i bio prihvacen. Prepravljanja buradi su
vrSene od 18. marta, dinamikom od 50 do 100 sedmi¢no u
radionicama u Kragujeveu i Nisu > . | Stamersovo bure” di-
stribuirano je prvenstveno vojnim jedinicama.

Drveno ,,srpsko bure” nastalo je na sli¢an nacin. Inici-
jalna skica Stamersa je propracena komentarom da se drvena
kutija moZe zameniti drvenim buretom. Sve ostalo $to je bilo
ucinjeno tokom novog skiciranja improvizovanog autoklava
bilo je rezultat aktivnosti saradnika Komisije tokom njihovog
rada na brosuri. Bilo je potrebno uskladiti Stamersov prototip
sa mogucnostima srpskih seljaka, koje je Komisija uzela u
obzir (Sto nije moralo da bude poznato Stamersu), tako da su
seljaci mogli da ih naprave od materijala koji su ve¢ imali u
domacinstvu. Konac¢na izrada prepustena je seljacima jer se
ocekivala samoinicijativa (na primer, seljaci su imali isku-
stvo u pravljenju rakije gde ,,para ne sme pobeéi”) . Drvena
burad su bila prvenstveno namenjene srpskom selu. Na skici
je bilo nepokretno loziste, a iznad kazana za zagrevanje vode
je stavljano drveno bure (Slika 5).

Povecanje kapaciteta prepusteno je Hanterovoj misiji.
Prema Hanterovim uputstvima napravljen je i sanitarni
vOZz 2,3, 14.

Uzroci epidemije

Koji je bio glavni uzrok uveéanju epidemije? Nemar
(greska) nije bila od najveceg znacaja za uvecanje i posledice
epidemije 1915. godine. Pre svega, svetska medicina je bila
nemoc¢na kada je u pitanju nacin suzbijanja epidemije pega-
vog tifusa. U to vreme, bilo bi pogresno neuspeh pripisati ru-
kovodiocu dr Genéi¢u °. Dakle, taénija procena bi bila da su
epidemija i njene posledice ,.tragi¢an dogadaj” u ratu, gde su
lekari, potaknuti patriotizmom, doprineli njenom saniranju i
pri tome u velikoj meri bili i njene Zrtve .

Razlozi za medicinski uspeh bili su nedogmati¢no shva-
tanje doktrinarnih stavova, kao i visprenost koordinatora. To
potvrduje valjanost odluka dr Gencica i ispravnost odluke
onih koji su ga postavili da bude nacelnik saniteta.

Bilo bi ocekivano da je onaj ko je prvi izvrSio procenu
rada na suzbijanju epidemije, odmah nakon 1915. godine,
napravio greSku. Saveznicka komanda ocenila je Hantera
uspesnim 1915. V1, dok njegov srpski saradnik (dr Gengic),
pretpostavljeni” ili bar njegova ,,desna ruka”, koga je Han-
ter redovno obavestavao i koji je uvek izlazio u susret njego-
vim opravdanim zahtevima, ,,nije zadovoljio” pa je zato ,kri-
tikovan”. Nesto nije u redu, jedan od ocenjivaca je pogresio
ili 1915. ili 1925. godine.

Tko je ocenjivao Gencica: suveren, vojna komanda, ili ...?

Dr Genci¢ je posle rata negativno ocenjen od svog
,okruzenja”. Njegov rad je ,kritikovan” ' '7. Procenu su
izvr$ili akteri koji su nakon rata bili u funkciji istoricara me-

1 Za zaptivanje, predlozena je ,kobasica od peska”. Za zatvaranje
Supljina seljaci su koristili blato ili testo.

g http://history.amedd.army.mil/booksdocs/HistoryofUSArmyMSC
/chapter3.html
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dicine. ZabelezZeni su njihovi komentari na sastancima. Kako
su govorili za svog nacelnika, tako su i zapisali, a time su in-
direktno i sebe negativno ocenili.

Kritike na ra¢un nacelnika saniteta, pukovnika dr Gencica
opravdavane su ¢injenicom da je pre Hanterovog dolaska bio
veliki broj obolelih i umrlih od pegavca '°. Stanojevi¢ je komen-
tarisao: ,,Moramo proéi i kroz nedaée da bi postigli uspeh” '*.
Medicinski cilj se uspesno postize samo ako doprinosi savlada-
vanju bolesti. Da li je Vojni sanitet Srbije svojim doprinosima u
suzbijanju epidemije bio uspesan u tome?

Dr Vuksi¢ razmatrajuci epidemije ocenjuje rad dr Han-
tera (englesko angaZovanje, druga ,engleska faza”)
uspesnim, ali ,,prva faza” ostala mu je po strani jer nije raz-
matran rad Vojnog saniteta i Drzavnog odbora i njihov do-
prinos suzbijanju epidemije. Negativna ocena zasnovana na
registrovanom velikom broju hospitalizovanih i umrlih 1915,
odnosila se samo na ,,prvi, srpsku” fazu.

Da 1i je GenCi¢ spre¢io bilo koga da doprinese
pronalaZenju reSenja tokom epidemije? Apsolutno ne! “.
Podrzao je sve one koji su mu se obratili i dali dokaze da bi
njihove sugestije doprinele suzbijanju epidemije. Hanter je u
viSe navrata kontaktirao Genci¢a. Genci¢ je uvek podrzao
Hanterove predloge > °. Njihova saradnja je bila uspe$na, a
ovo je takode vazna karakteristika druge faze.

Podrzao je Genci¢ i domace predlagace i saradivao sa
Drzavnim odborom, razmatrao predloge pristigle u Ministar-
stvo vojno, a potom upucene njemu, itd. °.

Gencicevi uspesi, organizacioni i prakti¢ni, nisu bili
prepoznati do 2009. godine. Njegova smena sa poloZaja
nacelnika saniteta ne moze se opravdati nedostatkom rezulta-
ta u suzbijanju zaraza 1915. godine .

Moguéi uzrok Gengiéeve ,,smene” utvrdio je Dimitrijevié¢ .
Po njemu, to se dogodilo zbog politickih interesa: zajednistva, tj.
potrebe krajnje odmerenog reagovanja i tolerantnog dijaloga.
Drugi uzrok moze biti kadrovska zamena cele vrhovne komande
koja je izvrSena u Skadru 1916. godine na zahtev Prestolona-
slednika i Vlade *. Znagi, ni to nije bilo radi Gengi¢evog neu-
speha u suzbijanju epidemija 1915. godine.

Bivsi nacelnik saniteta dobio je 1929. godine odlikova-
nje najviseg ranga, pri ¢emu su istoricari medicine ostali sa-
mi u svojim naporima da opravdaju svoje negativne ocene.
Genci¢, bez obzira $to je bio usamljen u odnosu na njegovu
opoziciju, primer je koji pokazuje da vecina ne mora da bude
u pravu: ,,(...) Nije retko da zajednicke interesi i krajnje
vrednosti zajednice bolje zastupa nekonformistiCka manjina
nego $to to ¢ini konformisticka veéina” >,

Ucesnici, istrazivaci epidemije 1915. godine trebalo je
da bolje upoznaju prvi fazu u posleratnim godinama, jer bi
onda videli da li postoje slicnosti sa drugom, uspesno
zavrSenom fazom u kojoj su epidemije suzbijene.

lako sama epidemija nije bila suzbijena u prvoj fazi,
trebalo bi da istoricari medicine zapaze da je prva faza
uspesna zbog sledecih razloga: Vojni sanitet Srbije je dijag-
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nostikovao pegavi tifus i rekurens i tako pomogao Hantero-
voj misiji pre njenog dolaska u Srbiju; istori¢ari medicine ni-
su, takode, primetili ,,nemo¢ medicine”, pa nisu mogli kon-
statovati da je treba reSavati; izabrana je ispravna strategija u
borbi protiv epidemije koju je za javnost ozvanicio dr Milana
Jovanovic¢a-Batut, ¢iji je ¢lanak objavljen 28. januara 1915.
godine u sluzbenim novinama. Sa istom c¢injenicom je dr
Gencic¢ 15. januara upoznao vojvodu Putnika; ve¢ 10. februa-
ra, dr Subboti¢ je predlozio prototip ukopane peéi na princi-
pu suvog toplog vazduha; 24. februara 1915. predsednik
Drzavnog odbora, ing. Vulovié, je predlozio Cetiri vrste ko-
mora; poc¢etkom marta 1915. godine rad je zapocela ,,Dezin-
fekcioni centrala” u Nisu sa dnevnim kapacitetom od 4-5 hi-
ljada razvasljenih odela (imala je kupatilo koje je moglo da
primi 1 200 ljudi dnevno, a da se dok se oni kupaju, obavlja
depedikulacija njihove odece); pukovnik dr Hanter i njegova
sanitetska misija su bili od posebne vaznosti kada je u pitanju
uspeh 1915. godine.

Radovi iz 1989. ' i 2009. godine " pokazuju moguée
promene u ranijim istorijskim/medicinskim procenama.
Ocekuje se nova istorijska/ medicinska procena prve faze su-
zbijanja epidemije pegavog tifusa u 1915. godini. Sigurno je
sacuvan deo arhivskog materijala Sanitetskog odeljenja srp-
ske vojske jer cela arhiva nije unistena pri povlacenju. Bilo
je objavljeno 1922. godine da je iz ratnih godina sac¢uvan ar-
hivski materijal, a taj materijal je prikazan u tabelarnom
izvestaju 1924. godine *. Arhiva je saduvana i u slede¢em ra-
tu. Ona omogucava preispitivanje dogadaja iz 1915. godine.

Zakljucak

Analize prve faze suzbijanja epidemije tifusa u Srbiji
tokom 1915. godine pokazale su da je tokom nje srpski sani-
tet imao vrlo znacajnih poduhvata. To se, pre svega, odnosi
na primenu komora na suvi, topli vazduh koji se koristio za
unistenje vasi, prenosnika uzrocnika tifusa, Sto predstavlja
znacajan doprinos srpskog saniteta svetskoj medicini, uopste,
koja u vreme pocetka Velikog rata nije raspolagala sazna-
njima da je epidemije pegavca i rekurensa moguce suzbiti
sredstvima pogodnim za masovno razvasljivanje. Za to veli-
ku zaslugu ima nacelnik saniteta srpske vojske u tom perio-
du, dr Lazar Gencic¢ koji je, u saradnji sa Drzavnim odborom
primenjivao specijalne mere prevencije tokom celog perioda
trajanja epidemija. Od dolaska Britanske vojnosanitetske mi-
sije u Srbiju njen doprinos je bio od presudnog znacaja za
suzbijanje epidemije. Apsurd predstavlja Cinjenica §to su
Hanterove aktivnosti ocenjene kao uspesne, dok je njegov
saradnik dr Gen¢i¢ proglasen neuspe$nim. Potrebno je da se
domace istorijsko-medicinske ocene dogadanja 1915. godine
preispitaju uzimajuci u obzir ,,nemo¢” medicine tog vremena
u suzbijanju epidemija pegavca i rekurensa, a da se
primeéeni nemar objektivizira i da mu se vidi sloZenost usled
vodenja tzv. ,totalnog rata”, ratne nemastine, itd..
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INSTRUCTIONS TO THE AUTHORS

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

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

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
mlhtary) personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, and ‘other. Original articles, short
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian.

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

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters should
be avoided as reserved for subtitles. Original articles, reviews, meta-analyses
and articles from medical history shoul(% not exceed 16 pages; current topics
10; case reports 6; short communications 5; letters to the editor and com-
ments 3,and repons on scientific meetings and book reviews 2.

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

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. 1l-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Convention.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

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

1. Title page

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

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

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

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

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

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

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

3. Text

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

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

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

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

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

References

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

Examples of references:

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

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 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 clanke i meta-analize) sa naslovom rada. Kratkim
reCenicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljuéak.
Naglasiti nove i znacajne aspekte studije ili zapazanja. Strukturisani
apstrakt za kazuistiku (do 250 re¢i), sadrzi podnaslove Uvod, Prikaz

bolesnika i Zaklju€ak). Ispod apstrakta, ,,Klju¢ne re¢i“ sadrze 3-10
kljuénih re¢i 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 pO({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujuéi kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode,
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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