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(AMF) of the human mandibles of Bosnia and
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Abstract

Objectives: Since numerous surgical proce-
dures in oral and maxillofacial surgery as well
as several aspects of dental practice involve the
mental region, the knowledge of its anatomical
variations is essential for the clinician. The aim of
the study was to research the incidence and mor-
phometric analysis of accessory mental foramina
(AMF) in the dry human mandibles of Bosnia and
Herzegovina population.

Methods: Our study was conducted on 250
adult dry human mandibles, known sex and age,
from osteological collection of Department of
Anatomy, Faculty of Medicine, University of Sa-
rajevo. The location, shape and the presence of the
accessory mental foramen were researced by vi-
sual examination.

The dimensions of AMF and its distance from
symphysis menti, the posterior border of ramus of
mandible, from lower border of the body of man-
dible and distance between MF and AMF were
measured by using a digital vernier caliper.

Results: In our study, AMF were present in
2.8% mandibles (unilateral — 2.4% (1.6% - left,
0.8% - right) and bilateral 0.4%). The most com-
mon position was below the second premolar
(42.85%). The AMF were round in shape in most
of the mandibles (83.33%) and was often located
either superomedial or inferolateral to MF. The
mean vertical diameter of AMF was 1.50 = 0.63
mm and horizontal diameter 1.27 + 0.40 mm.

The AMF were situated at an average distance
of 2.84 mm from the MF and at an average dis-
tance of 24.40 from symphysis menti. The mean
distance of AMF from the lower border of the

body of the mandible was 12.67 mm. The AMF
were positioned at an average distance of 65.35
from the posterior border of ramus of mandible

Conclusion: The knowledge of the presence of
AMF and its dimensions would enable the clini-
cians to do mandibular procedures carefully and
avoid injury to the branches of mental nerve that
may be passing through it.

Key words: accessory mental foramen (AMF),
accessory mental nerve, dental implant, mandible

Introduction

The mental foramen (MF) is a bilateral small
opening located on the anterolateral aspect of the
mandible and transmits the mental nerve, a branch
of the inferior alveolar nerve, the corresponding
artery, and vein. It is round or oval and is usually
located either between the roots of the first and
second mandibular premolars or apical to the sec-
ond premolar. The mental nerve represents one of
the terminal branches of the mandibular nerve and
divides into three branches supplying the lower
lip, cheeks, chin, and the vestibular gingival of
mandibular incisors (1). Anatomical variations
in the position of MF are very rare but variations
in the number of mental foramina have been re-
ported with more than one MF present on one or
both sides of mandible. These additional foramina
located in the vicinity of MF are termed as acces-
sory mental foramina (AMF) (2).

AMF are reported to be a rare anatomical
variation and has been found to transmit myelin-
ated nerves, one or more arterioles and venules.
The accessory mental nerve traversing the AMF
is considered to be a branch of the inferior alveo-
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lar nerve and is distributed to the mucous mem-
branes, the skin of the corner of the mouth, and the
median labial region (3). The AMF is an important
anatomical structure in local anesthesia and sur-
gical procedures involving this area, such as ge-
nioplasty, mandibular rehabilitation after trauma,
bone harvesting from the chin, root resection of
mandibular premolars, and particularly placement
of dental implants (4,5,6,7).

The incidence of permanent sensory distur-
bance to the lower lip after dental implant surgery
in the MF area is reported to range from 7 to 10%
(3). Sensation disturbance and severe pain may
result if accessory mental nerve or mental nerve
is entirely or partially damaged, and may lead to
complications with significant impact on patients’
quality of life (1).

Although AMF have been reported earlier, lit-
erature regarding its incidence and topography
is sparse. The purpose of the present study is to
analyze the incidence and topography of AMF in
dry human mandibles of Bosnia and Herzegovina
population.

Materials and methods

Study was carried out on 250 (165 male, 85 fe-
male) adult dry mandible of Bosnian and Herze-
govina population in the Department of Anatomy,
Faculty of Medicine, University of Sarajevo. The
bones without pathological deformities were ex-
cluded from the study.

The number, shape and the positions of the
AMF were determined by a visual examination.
The positions of the mental foramens were mea-
sured with respect to the teeth, for which we fol-
lowed this classification (Figure 1).

I.  The accessory mental foramen is projected

at the level of the first premolar

II. The accessory mental foramen is projected

between the first and second premolars

III. The mental foramen is projected at the

level of the second premolar

IV. The mental foramen is located in between

the second premolar and first molar

V. The mental foramen is located at the level

of the first molar

Morphometric analysis

We measured the distance of AMF (in mm) from
various landmarks including symphysis menti, alve-
olar crest, posterior border of the ramus of mandible,
lower border of mandible and distance between MF
and AMF with digital vernier caliper and calculated
the size of accessory mental foramen (Figure 2).

1. A: white arrow - Transverse and vertical

diameters of AMF
. B: distance between MF and AMF,
. C: distance of AMF from symphysis menti,
. D: distance of AMF from lower border of
the body of mandible,
5. E: distance of AMF from the posterior
border of ramus of mandible.

RSNV \S)

Figure 1. Location of the accessory mental fora-
men compared to the teeth (I —V): CA — canine,
I*' P - first premolar, 2" P — second premolar, I*
M — the first molar

Figure 2. Position of accessory mental foramen
and its size calculated by transverse and vertical
measurements of mandible in relation to borders
(B, C, D, E)
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The measurement of all parameters was per-
formed on the both sides.

Statistical analysis

Data were analyzed using SPSS version 17.
Location and size of the accessory mental foramen
was determined by the minimum and maximum
value, mean and standard deviation. Testing the
differences in the position and dimensions of ac-
cessory mental foramen between men and women
was performed using the Mann — Whitney test.
Chi-square method was used to examine the dif-
ference in the location of the accessory mental
foramen compared to the teeth between left and
right side. As well as we analyzed differences in
those parameters between male and female. All
statistical results with p<0.005 were considered
statistically significant.

Results

Of the 250 (500 sides) dry human mandibles
studied, AMF were present in 7 mandibles (2.8%).
Unilateral AMF were noted in 6 cases (2.4%) (4
- left side (1.6%) and 2 - right side (0.8%) and bi-
lateral in 1 case (0.4%).

In our study, AMF in each mandible showed
a variable location, namely, below first premolar
(14.29%), between premolars (14.29%), below
second premolar (42.85%), between second pre-
molar and first molar (28.57%), below first molar
(0%) (Table 1) and (Figure 3).

Table 1. Position of accessory mental foramen

(n=7)

Position of AMF
Below first premolar
Between first and second
premolar

n (%)
1 (14.29%)

1 (14.29%)

Below second premolar 3 (42.85%)
Between second premolar o
and first molar 2 (28.57%)
Below first molar 0 (0%)

Figure 3. Typical location of the accessory mental
foramen (AFM) in the area of the second premolar

The most common position of AMF was below
the second premolar on the anterolateral surface
of the mandible. The AMF were round in shape
in most of the mandibles (83.33%) and elliptical
in the rest. Most of the AMF were located either
superomedial (28.57) or inferolateral (42.85%) in
relation to MF (Table 2).

Table 2. Relation of accessory mental foramen to
mental foramen (n=7)

Position of AMF n (%)
Superior 1 (14.29%)
Superomedial 2 (28.57%)
Inferior 1 (14.29%)
Inferolateral 3 (42.85%)

The mean vertical diameter of AMF was 1.50 +
0.63 mm and horizontal diameter 1.27 + 0.40 mm.
There was no statistically significant difference
between the female and male patients regarding
the diameters of AMF (P > 0.05, Table 3)

The AMF were studied at an average distance
of 2.84 mm from the MF and at an average dis-
tance of 24.40 from symphysis menti. The mean
distance of AMF from the lower border of the
body of the mandible was 12.67 mm. The AMF
were positioned at an average distance of 65.35

from the posterior border of ramus of mandible
(Table 4).

Discussion

In dental practice, anatomical variations in the
mandible can cause surgical complications if not
properly identified (8). The mental foramen is
incomplete until the 12 gestational week, when
the mental nerve separates into several fasciculi at
that site. It has been suggested that separation of
the mental nerve earlier than the formation of the
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Table 3. Diameters of AMF and MF — AMF distance

Female Male Total P value*
AMF diameter (mm)
Vertical 1.50+0.59 1.50+0.51 1.50+£0.63 0.524
Horizontal 1.27+0.37 1.27+0.45 1.27+0.40 0.285
MF - AMF distance (mm) 2.94+2.40 2.60+1.35 2.84+2.14 1.127

*t- test. Data are given as mean =+ standard deviation, AMF - accessory mental foramen; MF — mental foramen

Table 4. Distance of accessory mental foramen from various bony landmarks

Measurement Mean + SD Minimum Maximum
From symphysis menti 24.40+6.53 4.92 43.87
From lower border of body of mandible 12.6742.62 7.07 18.27
From posterior border of ramus of mandible 65.35+£5.98 51.4 79.30

SD — standard deviation

mental foramen could be a reason for the forma-
tion of the accessory mental foramen (9).

The incidence of accessory mental foramen var-
ies between ethnic groups, and is reported as fol-
lows: 2.6% in French; 1.4% in American Whites;
5.7% in American Blacks; 3.3% in Greeks; 1.5%
in Russians; 3.0% in Hungarians; 9.7% in Mela-
nesians; and 3.6% in Egyptians (2). Studies per-
formed in a Japanese population showed that ac-
cessory mental foramen is less rare, with a prev-
alence ranging from 6.7 to 12.5% in Japan (10).
In a previous study of ours, we found a unilateral
accessory mental foramen among 7 dry mandibles
(2.8%). These reports reveal that non-Caucasians
may have a higher incidence of accessory mental
foramen than Caucasians.

In the present study, AMF were located more
on the right side than on the left side. Singh and
Srivastav found 8% AMEF on the left side and 5%
on the right side. Udhaya et a/. found 3.33% AMFs
on the left side and 2.22% on right side (11,12).
Previous studies have shown that bilateral AMF
is an extremely rare finding and has been reported
only in 0.53% of total population (13). Contrary
to that, bilateral occurrence of AMF has been re-
ported in 2% of South Indian population (14). The
present study revealed 0.4 % bilateral AMF.

Previous studies have reported that AMF are
commonly located below the first molar tooth
(12,15). In the present study, though it is present
in various locations, in 48%, it was present below
the second premolar. It has been reported earlier

that most of the AMF were located in the distal
region of MF and very few in the mesial region.
Mostly, AMF were found to be located inferior to
the MF (9,16). Sekerci and Sisman reported that,
in two cases, AMF were located posterior to MF
(17). The location of AMF in relation to MF might
influence the planning of rehabilitating treatment
since its presence would interfere with the dental
implant procedures (18). In the present study, most
of the AMF were either inferolateral (42.85%) or
superomedial (28.57%) to MF.

Studies have reported MF diameters ranging
from 2.38 mm to 2.64 mm (19) while AMF diam-
eters varied between 0.74 mm and 0.89 mm (10).
The AMF is generally smaller than the MF. Our
results are consistent with this finding. We found
no significant difference between the females and
males regarding the size of the AMF. Our results
show similarity with the results of Kalender etal
(20).

In the literature, MF and AMF distance was re-
ported between 2.5 mm and 6.3 mm (20,21,22).
Similarly, the mean distance between MF and
AMF was 2.85 mm without significant difference
between the female and male patients in our study.
The distance between AMF and MF is crucial
while planning an implant placement in mandibu-
lar premolar region, to prevent injury to the neuro-
vascular bundle exiting AMF, it has been recom-
mended to consider a 2 mm distance between MF
and the dental implant (23). We thus recommend
careful exploration between 2 and 3 mm from MF
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and determination of presence or absence of an
AMF during dental implantation procedures.

Position of AMF from symphysis menti was
24.40 mm in present study as compared to 28.6
mm found by Suman P et al. (24). The distance
of AMF from posterior border of ramus as well
as from base of mandible was almost equivalent
to that found by Suman P et al. (24). The distance
from alveolar crest was less as compared to result
of Suman P et al (24). These measurements pro-
vide an alternative way to locate AMF on the body
of the mandible.

Presurgical imaging of AMF is recommended
to enable accurate planning, prevent iatrogenic
injury, and contribute to successful treatment.
Three-dimensional evaluation with computed to-
mography (CT) and cone beam CT could dem-
onstrate the presence and course of AMF. During
various surgical procedures done on the mandible
in the premolar and molar area such as genio-
plasty, bone harvesting from chin, root resection
of mandibular premolars, mandibular rehabilita-
tion after trauma, dental implant surgeries, and
the presence of accessory mental nerve should be
considered, to achieve a profound local anesthesia
and to avoid neurovascular damage (17). Dental
surgeons should bear in mind the possibility of an
accessory mental nerve from AMF during apical
curettage of mandibular premolars, filling proce-
dures, fixation of bone fractures, surgical removal
of roots, teeth, cysts, and tumors, and mandibular
anterior segmental osteotomies (11,25).

Conclusion

Study of the incidence of accessory mental fo-
ramen is very important to localize the important
neurovascular bundle passing through the mental
foramen and accessory mental foramen. Knowl-
edge of accessory mental foramen is important
during anesthetics and surgical procedures involv-
ing mandibular region. Preoperative detection of
AMF may reduce the rates of postoperative pain
and paraesthesia in surgical procedures.

Journal of Society for development in new net environment in B&H
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Abstract

The aim of this research was to present the fre-
quency of the presence of positive eosinophil find-
ing in the nasal mucosa and seasonal variations, in
258 children aged 1 to 11, in the kindergartens in
eight municipalities of Tuzla Canton, with the na-
sal mucosa swab smear on eosinophil granulocytes.
The results showed that 9.30% were eosinophil
positive in autumn 2016, while there was a slight
increase in the number of positive ones in spring
2017, i.e., 10.46%. Since the largest number of
subjects was in Tuzla, the comparative analysis of
the municipality of Tuzla with other municipalities
was conducted in order to have the representation
of seasonal variations. In autumn 2016, there were
9.30% of eosinophil findings, 5.81% in boys and
3.48 in girls, while in spring 2017, out of 10.46%,
there were 5.81% boys and 4.65% girls with posi-
tive swabs. The results suggest that the boys have
the increased eosinophil infliltration more often,
while the girls have it during spring. The pres-
ence of eosinophils is a good indicator of posibil-
ity of allergic rhinitis and it is necessary to adopt
the consensus that would define the adoption of the
value of ‘significant eosinophilia’ in nasal cytology;,
which does not exist so far.

Key words: eosinophils, nasal cytology; nasal
mucosa swab smear on eosinophils; allergic ailment.

Introduction

According to the figures by World Health Or-
ganisation hundreds of millions of people in the
world suffer from allergic rhinitis. In the last 50

years, allergic diseases have grwon to the level of
epidemics on global level (1). Allergic diseases
are not limited to the season of outbreak or the
particular region, people are allergic to numerous
natural alergens that are manifested with symp-
toms combined with conditions like asthma, al-
lergic rhinitis, allergies on food, medications and
insect bites, eczema urticaria and angioedema (2).

In the recent few years there is a trend of allergic
diseases in the western world countries, and espe-
cially in children. Allergic diseases are present to
the level of 20% to 30% of child population. The
reasons may be related to the changes in the envi-
ronment and the way of living. To be more precise,
it has been noticed that the children living in cleaner
environment with high hyginic standards are more
likely to get alergic diseases. It is about the immune
system which not only reacts to pathogenic bacteria,
but also to harmless allergens (3). Allergic rhinitis
affects the sick person significantly depending on
the severity of symptoms. It also affects the quality
of life of the diseased person, interferes with his/her
social activities, and causes the impact not only for
the diseased but for his family as well, and the soci-
ety in general (2). Allergic rhinits and asthma are a
part of the same systemic disease (4-5). The disease
usually starts in the childhood or adolescence and
develps until the twentieth year of age. The devel-
opment of the dicease is characterised with the oc-
curence of deterioration of the disease during the
3-4 season, gradual stabilisation of the disease and
its weakening that comes with age.

One of the diagnostic indicators of doubt to the
allergic diseases is a positive finding in the nasal
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mucosa, proved with the nasal swab on eosino-
phils. The method of taking the nasal swab on eo-
sinophils is simple, does not traumatize the child,
and can be conducted at any time of day regard-
less of food intake. The approach to the diagnos-
tics is better than the determination of the number
of eosinophils in peripheral blood, because the
eosinophils are mostly tissue cells, and their num-
ber can be increased even without the accompa-
nying increase in peripheral blood. The analysis
is very suitable, because it is conducted in vitro,
the taking and the technique are very simple, they
do not require expensive apparatus, and the result
is quickly obtained. Acording to the new research
on the migration of eosinophils and their essential
role in immune response, they can be defined as
very active immune cells, with the effector func-
tion with the increased inflammatory and cyto-
toxic potential (6). Eosinophil granulocytes or eo-
sinophil (Eo) are an importan component of innate
immune system. They represent the main effector
cells in the late phase of allergic reaction, that oc-
curs a few hours after the exposure to the allergen.
It is characterised with the occurence of inflam-
matory cells (eosinophils, neutrophils, basophils,
mast cells, T lymphocitesEo accumulated at the
place of inflammatory reaction have the dominant
role and they release the inflammation mediators
and lead to the sequence of secondary reactions
harmful for the body and responsible for chronic
symptomatology (7). Eosinophils are mostly pres-
ent in two types of inflammation, i.e.: alergic reac-
tion and parasite infections.

The presence of eosinophil granulocytes has
not been recorded in nasal mucosa of healthy per-
sons. In contrast, their presence has been proved
on nasal mucosa of the diseased with allergic rhi-
nitis, non-allergic rhinitis with eosinophilia and
nasal polyposis, especially when it is combined
with cystic fibrosis and Kartagener’s syndrome
(the syndrome of non-movable cilia). Eosino-
phils are also the dominant inflammatory cells
in other chronic diseases of the respiratory sys-
tem like asthma (8-9). During the nasal mucosal
inflammation, the role of eosinophils is reflected
in the release of themediators ofinflammation like
ECP and MBBP. It is considered that these media-
tors stimulate the late stage of the allergic reac-
tion where the eosinophils are present in a large

number and their influence in that phase of the
inflammation is the key one. All proteins are re-
leased into the extracellular fluid under the influ-
ence of different secretory and anti-inflammetory
cytokines like IL-5, GM-CSF (10). The diagnosis
of the nasal cavity disorder is set with nasal citol-
ogy, which is based on the proofs that in healthy
subjects the nasal cavity is composed of four nor-
mal subgroups of cells, where except neutrophils,
other cells are not found (11).

Nose has a function of immune barrier to exter-
nal antigens. A large number of foreign particles
enters the organism through nose, and that is why
the nasal immune system is very developed. One
of the basic protective mechanisms of upper and
lower respiratory system is a mucociliary transport.
Thanks to mucociliary transport, different particles
and contaminations are removed from the surface
of the mucosa in nasal cavity (12). There is a larger
amount of secretory imunoglobulin (s-IgA) inside
the nasal mucosa epithel, which reacts to specific
antigenes, but also lysozyme, interferon Y aond oth-
er carriers of non-specific immunity. The organisa-
tion of imune system of nasal mucosa and paranasal
sinuses include the interaction of cellular (T lym-
phocite) and humoral (B -lymphocite) mechanism.
Those mecahnisms supplement each other. The spe-
cial role in allergic rhinitis pathogenesis, and allergic
diseases is described as the activation of so-called
mast cells and the binding of the IgE immune com-
plex and antigens with the consequent release of the
chemical inflammation mediators. The inhalled air
1s moistened and it is presented to lungs in a condi-
tioned and refined way. If the nostrills are blocked
due to the inflammation or infection, the upper pro-
cesses are not caried out, and the lungs are exposed
to the intensified irritations, allergens and micro-
organisms. In predisposed people, such excessive
exposure to allergens increases the allergic inflam-
matory processes, which results in asthma. Lots of
patients with allergic rhinitis, but without asthma do
not have proofs on changed lung function that ap-
pears either spontaneously or after bronchoprovoca-
tion with metacholine, histamine or cold air (4).

Sensibilisationos a first step of immune re-
sponse in allergic reactions. In order to develop
na allergy the reaction of two factors is necessary,
which means that the person must have: the ten-
dency to develop an allergy (genetic factor); to be
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exposed to an allergen from the environment. In
support of the activity of genetic factors is the in-
formation on more common appearance of allergic
diseases in children of parents with an allergic dis-
ease. If one of the parrents has an allergic disease,
the risk of the occurence of an allergic disease in
their children is 20%, and if both parents have an
allergic disease, the risk reaches 70% (13).

The basis of preserving the human health and
quality of life is a healthy environment. Air pollu-
tion is considered to be one of the most provoca-
tive factors for the development of allergic diseas-
es and it is defined as the atmospheric accumula-
tion of irritants in the concentration harmful for the
people, animals and plants, and it is often referred
to industrial (sulfur dioxide) and photochemical
(ozone, nitrogen oxides) air pollution (14). The
exposure to external allergens is an important fac-
tor for the development of allergic diseases.

Methods

The study included 258 children from the kin-
dergartens in 8 municipalities of Tuzla Canton at
the age 1 to 11. The taking of the nasal swab in
children was conducted after the written approval
from their parents. The children whose parents did
not sign a written consent and those with higher
body temperature, systemic disease or those us-
ing antihistamines, bronchodilatators, expecto-
rants or systemic corticosteroids were excluded
from the research. The taking of nasal swabs was
conducted by healthcare workers. The taken na-
sal swabs (from both nostrils) were cytologically
processed in the microbiology laboratory of the
Public Health Bureau of Tuzla Canton in a way
that the smear was made on the test slide, and then
they were positioned over the light and dyed by
May-Greenwald and Giemsa Dyes method. The
smears were fixed so they could not be mechani-
cally removed from the test slide. Besides that, the
fixation prevents the cell and tissue denaturation
by autolytic enzymes present in cells and helps to
preserve the cell. The test slide was labeled with
subject’s name, surname and number. After dry-
ing, the samples were analysed under the light mi-
croscope with immersion magnification (with the
drop of cedar oil).

Statistical analysis

All data were analysed with the SPSS 20.0 sta-
tistical package (SPSS Inc, Chicago, IL, USA). t-
test, correlation and non-parametric tests, chi-square
test and Wilcoxon Signed Rank Test were used for
testing. The statistical tests were conducted with the
predefined materiality threshold of 5% (0.05). The
structure of data, mostly, implies to the use of so
called per-post tests, where the differences in results
are detected on the same sample in cases where the
measurements of any kind are conducted before and
after the treatment or in two time intervals. In that
sense, the analysis of the level of statistical signifi-
cance in this case can be conductd in a way that the
data from two years, i.e. two seasons are compared.

Results

Out of 258 children aged 1-11 in total where
the frequency of eosinophils in nasal swab was an-
alysed, there were 54.26% boys and 45.74% girls
(Table 1). The analyses were conducted in two
seasons, autumn and spring, i.e: October 2016 and
April 2017 in 8 municipalities in Tuzla Canton.

The Frequencies column (columns 2, 3, and
4) show the data on the number of children from
whom the swabs had been taken. The group of
columns Percentages 1 (columns 5 and 6) shows
the percentages per sex in each municipality (the
sum in each row is 100%). The last row shows
the precentagescompared to the whole sample.
The group of columns Percentages 2 shows the
percentages for one sex (columns 7 and 8) and
the cummulative for both sexes (column 9). The
largest number of children is from Tuzla (113) and
Lukavac (36), and the smallest numberiz from
Doboj Istok and Srebrenik (7 each). Chi-square
test shows that there is no statistically significant
difference in frequencies per sex per municipali-
ties (p = 0.1572) compared to theoretical values

The age structure in of children at the moment
of first swab taken is shown in Table 2. Columns
Frequencies (columns 2, 3, and 4) show the data on
the number of children from whom the swabs had
been taken. Groups of columns Percentage I (co-
lumnas 5 and 6) show the percentages per sex per
each municipality (the sum in each row is 100%).
The row Total shows the precentages compared to
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Table 1. Children's sex structure

Frequencies Percentages 1 Percentages 2
Municipality Male Female Total Male Female Male Female Total
1 2 3 4 5 6 7 8 9
Banovici 8 7 15 53,33 46,67 5,71 5,93 5,81
Doboj Istok 7 10 17 41,18 58,82 5,00 8,47 6,59
Gracanica 16 9 25 64,00 36,00 11,43 7,63 9,69
Gradacac 8 14 22 36,36 63,64 5,71 11,86 8,53
Lukavac 26 10 36 72,22 27,78 18,57 8,47 13,95
Srebrenik 7 4 11 63,64 36,36 5,00 3,39 4,26
Tuzla 59 54 113 52,21 47,79 42,14 45,76 43,80
Zivinice 9 10 19 47,37 52,63 6,43 8,47 7,36
Total 140 118 258 54,26 45,74 100,00 100,00 100,00
Table 2. Children'’s age structure
Frequencies Percentages 1 Percentages 2
Age Male Female Total Male Female Male Female Total
1 2 3 4 5 6 7 8 9
0 1 1 2 50,00 50,00 0,71 0,85 0,78
1 3 3 6 50,00 50,00 2,14 2,54 2,33
2 11 6 17 64,71 35,29 7,86 5,08 6,59
3 19 19 38 50,00 50,00 13,57 16,10 14,73
4 28 27 55 50,91 49,09 20,00 22,88 21,32
5 48 42 90 53,33 46,67 34,29 35,59 34,88
6 12 18 30 40,00 60,00 8,57 15,25 11,63
7 10 1 11 90,91 9,09 7,14 0,85 4,26
8 5 1 6 83,33 16,67 3,57 0,85 2,33
9 0 0 0 0,00 0,00 0,00 0,00 0,00
10 1 0 1 100,00 0,00 0,71 0,00 0,39
11 2 0 2 100,00 0,00 1,43 0,00 0,78
Total 140 118 258 54,26 45,74 100,00 100,00 100,00
Average 4,63 435 4,50
St. D. 1,794 1,336 1,607

the whole sample. Groups of columns Percentages
2 shows the percentages per on sex (columns 7 and
8) and per cummulative for both sexes (column 9).
The last two rows show the data on average value
and standard deviation of data on children’s age.
Towards the analysis of the number of positive
and negative cases, there was a calculation of the
correlation coefficient conducted, which should
show if, and to what extent, the dynamics of posi-
tive cases in municipalities is dependent from the
total number of swabs taken in 206 (table 3) and
2017 (table 4). The last row in both tables contains
the coefficients of correlation between the number
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of positive and negative swab results. In all cases the
coefficient of correlation points to the high degree of
relation of positive cases to the place of living.

In the data for the year 2016, the value for the
male children was close to the value for the whole
sample, but significantly higher compared to the
value for the female children. This may indicate
the increased seasonal impact on male children in
autumn.

In the data for April 2017 the values of the cor-
relation coefficient for male and female children
are very close, and both significantly different
from the correlation at the whole sample level.
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Table 3. Correlation coefficients for the year 2016

2016 Total Male Female
Municipality | Taken | Positive | Negative | Taken | Positive | Negative | Taken | Positive | Negative
Banovici 15 0 15 8 0 8 7 0 7
Doboj Istok 17 1 16 7 0 7 10 1 9
Gracanica 25 3 22 16 1 15 9 2 7
Gradacac 22 2 20 8 1 7 14 1 13
Lukavac 36 2 34 26 2 24 10 0 10
Srebrenik 11 0 11 7 0 7 4 0 4
Tuzla 113 16 97 59 11 48 54 5 49
Zivinice 19 0 19 9 0 9 10 0 10
Total 258 24 234 140 15 125 118 9 109
Correlation 0.98068 0.96238 0.90107
Table 4. Correlation coefficients for the year 2017
2017 Total Male Female
Municipality | Taken | Positive | Negative| Taken | Positive | Negative| Taken | Positive | Negative
Banovici 15 2 13 8 0 8 7 2 5
Doboj Istok 17 0 17 7 0 7 10 0 10
Gracanica 25 1 24 16 1 15 9 0 9
Gradacac 22 0 22 8 0 8 14 0 14
Lukavac 36 1 35 26 1 25 10 0 10
Srebrenik 11 1 10 7 1 6 4 0 4
Tuzla 113 22 91 59 12 47 54 10 44
Zivinice 19 1 18 9 1 8 10 0 10
Total 258 28 230 140 16 124 118 12 106
Correlation 0.94908 0.91358 0.90918
Table 5. Summative display of the number of positive findings per children's age and sex
October 2016 April 2017 Percentages
Municipality Male Female Total Male Female Total Oct 2016 | Apr 2017
1 2 3 4 5 6 7 8 9
Banovici 0 0 0 0 2 2 0,00 7,14
Doboj Istok 0 1 1 0 0 0 4,17 0,00
Gracanica 1 2 3 1 0 1 12,50 3,57
Gradacac 1 1 2 0 0 0 8,33 0,00
Lukavac 2 0 2 1 0 1 8,33 3,57
Srebrenik 0 0 0 1 0 1 0,00 3,57
Tuzla 11 5 16 12 10 22 66,67 78,57
Zivinice 0 0 0 1 0 1 0,00 3,57
Total 15 9 24 16 12 28 100,00 100,00

This indicates the possible and significant shift re-
garding seasonal impact on the incidence, i.e. on
more even distribution by sexes.

In both cases, the correlation coefficient for fe-
male children does not have any important varia-
tions, which indicates the possible lower seasonal
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impact on female children compared to the male
ones. The variability for the male children be-
tween two years of age may indicate the fact that
male children have the higher sensibility risk of
this type, and that the seasonal factor is more sig-
nificant than the place of living.
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The percentage of positive nasal mucosa swab
findings is presented in table 5. The Percentage
columns shows the percentage of positive findings
at a particular year level, for each municipality,
compared to the figure on the number of samples
(258), so their sum is 100%. Since the data are
shown in two periods on the same data, the per-
centages per each municipality do not count (per
rows) but only per years (columns).

Seasonal variations are presented providing
that the largest part of samples is from Tuzla, it
was of interest to make comparison with other
municipalities (Table 6. and Table 7.)

The first part, named All means the whole sam-
ple, and other two parts are male and female pa-
tients. The analysis per sexes was conducted in a
way that a part of population was taken for a partic-
ular sex, so the basis for the male children was 140
(54.26%), and for the female ones 118 (45.73%)
patients. The last row shows the p-value of Chi-
square test, for each group of data. The value lower
than 0.05 (5%) means that there is a statistically sig-
nificant difference in the tested sample.

The statistical tests show that in five of six
groups there is a statistically significant differ-
ence concerning the distribution of the number of

Table 6. Parallel display of the number of positive and negative findings for Tuzla and other municipa-

lities for October 2016
October All Male Female
2016 | Positive | Negative| Sum | Positive | Negative| Sum | Positive | Negative | Sum
Tuzla 16 97 113 11 48 59 5 49 54
Others 8 137 145 4 77 81 4 60 64
24 234 258 15 125 140 9 109 118
p=0,0177 p—0,0096 p=0,5395
Table 7. Parallel display of the number of positive and negative findings for Tuzla and other municipa-
lities for April 2017
April All Male Female
2017 | Positive | Negative | Sum | Positive | Negative | Sum | Positive | Negative Sum
Tuzla 22 91 113 12 47 59 10 44 54
Others 6 139 145 3 2 5 2 62 64
28 230 258 15 125 140 12 106 118
p=0,0001 p=0,000 p=0,0058
Table 8. Summative display of the number of positive swabs per age groups and the sex of the children
Year 2016 Year 2017
Age Male Female Total Male Female Total
0 0 0 0 0 0 0
1 0 0 0 1 0 1
2 1 0 1 1 1 2
3 1 2 3 0 2 2
4 5 2 7 4 3 7
5 4 4 8 5 5 10
6 1 0 1 1 0 1
7 1 0 1 0 0 0
8 0 0 0 1 0 1
10 0 0 0 0 0 0
11 0 0 0 1 0 1
Total 13 8 21 14 11 25
Average 4,46 4,25 4,38 4,93 4,09 4,56
St. D. 1,216 0,829 1,090 2,313 0,996 1,899
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patients with positive and negative findings. The
only group where such difference does ont exist is
the female children group in 2016. The increase
in the female children group in Tuzla in 2017 is
noticeable, which is a possible source of variance
with theoretical frequencies in 2017.

Table 8 shows the summative display of the
number of positive swabs per age groups and the
sex of the children in the last two rows there are
the elements of descriptive statistics as average
age and standard deviation, per sex and integrated
for each group. There are differences in grouping
among sexes noticeable. The positive findings for
female children in both years are in the range of 2
to 5 years. Positive findings for the male children
are in much larger range, which is noticeable in
the standard deviation values. The difference be-
tween the standard deviations for male children in
two seasons is particularly noticeable.

In order to verify these facts, a statistical test
was conducted where the comparison of seasonal
data for the integrated data was conducted, and
then individually for male and female children.
Wilcoxon signed rank test was used for such pur-
poses, which neasures the size and the sign of the
change between the two samples.

The test results show that there is no statisti-
caly significant difference in seasonal changes if
the data are observed as integrated (for both sexes)
and especially in the case male children data. On
the other side, there is a statistically significant
difference in seasonal changes in the case of fe-
male children data.

Discussion

The upper respiratory system allergic dis-
eases are the diseases that are most frequently
present in child population. The early diagnos-
ing of respiratory allergies in children, especially
the preschool children could help in timely and
more efficient treatment of respiratory diseases,
and to stop the development of complications.
However, to make adiagnose of respiratory al-
lergic diseases, especially of the aforementioned
age presents a great challenge due to the pres-
ence of different disaese symptoms. Although
the cytological analysis is a fast, non-invasive
method, its use for diagnostic purposes is rela-

tively rare. Most reasearch conducted on the na-
sal cytology topic are related to the presence of
eosinophils in the nasal mucosa swab and their
relation to the allergic rhinitis, asthma and atopic
dermatitis (15). Most research in previous years
also resulted with the identification of different
antigens that are responsible for seasonal allergic
rhinitis (16). The risk factors that lead to the al-
lergic rhinitis are the exposure to the allergens
in closed and open space, socioeconomic factor,
and the air pollution by chemical pollutants. The
products of fossil fuels combustion (CO, CO2,
metals, NOx, SO2, PM10, PM2,5, nanoparticles)
and light volatile organic compounds (VOC) that
create ground-level ozone in reaction with NO2
and other compounds in the air and increase the
allergic inflammation (17) have the greatest im-
pact on the allergic rhinitis and asthma increased
prevalence. The research conducted by Braun-
Fahrlender C. et. al in Switzerland in 1992 in-
cluded the preschool children and showed the
increased irritation of upper respiratory pathways
in children who lived near roads with large traffic
frequency and in that way exposed to high con-
centration of nitrogen dioxide (18). Decreased se-
cretion of nasal mucosa and its resistance occurs
as the consequence of exposure to the increased
concentration of sulfur dioxide (19). Floating par-
ticles that are formed by incomplete combustion
of fuels are divided by size on PM10 (aerody-
namic diameter < 10pm), PM 2,5 (<2,5 um ) and
nanoparticles (<1 pm). The siye of the particles
1s particularlz important for the depth of penen-
tration into the respiratory pathways. The smaller
the particle is, the deeper the penentration is, and
in that case it goes through the alveolar-capillary
membrane (20). The results of the studies show
that the people who were exposed to higher con-
centrations of PM10 have the greater symptoms
related to upper respiratory pathways than the
people who were exposed to lower concentrations
of such (21). The floating particles of smaller di-
ameter (PM2.5) induce the nasal eosinophillia
(22). Except the chemical pollutants from the air
and climate changes that are manifested thourgh
global warming of the atmosphere affect the aller-
gens, expecially the fungal and mold spores and
pollen (23). As far as our results are concerned,
in relation to the greater presence fo EO positive
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nasal mucosa swab findings, we can clearly con-
firm that the results match the aforementioned.
A larger number of EO positive findings in nasal
mucosa swab was noticed in the municipalities of
Tuzla, Banoviéi, Zivinice, and Srebrenik which
can be connected to the thesis that those munici-
palities are the most developed in Tuzla Canton
according to the population, increased urbanisa-
tion, and industrial development.

In addition, according to our research, the inci-
dence data confirm the thesis on a significant pres-
ence of eosinophils and thier increase. 24 (9.30%)
in October 2016 and 28 in April 2017 (10.85%)
were detected eosinophil positive. A particular in-
crease was shown during the season of spring veg-
etation. However, we cannot say if such increase
was or was not related to children who had already
had nasal symptoms present, as it was the case in
the study conducted by Okano et. al.

In the study conducted by Okano et.al, in the
results of their research that lasted for three years,
they clearly suggested that nasal eosinophillia
in children was related to the subsequents nasal
symptoms, and that nasal smear check can be po-
tentially valuable test for the prediction of long
term or repeated rhinitis. It is interesting that those
who showed the positive eosinophillia in 1992,
especially those who had eosinophillia with nasal
symptoms, had more frequent nasal symptoms
three years later, in 1995, than those who showed
the negative eosinophillia in 1922.

The prevalence of asthma symptoms in young-
er age was higher in boys around the world, while
with ageing, there is a more frequent prevalence of
symptoms in girls (24). in the study conducted in
Korea in 2011, on the sample of 67,300 children,
the obtained results also show the aforementioned
diference in prevalence of atopic diseases be-
tween girls and boys. The boys had more frequent
asthma and allergic rhinitis symptoms, while the
atopic dermatitis was more frequent in girls (24).
The reasons for this sex difference are not well
known (25), although there is a hypothesis that the
possible cause is in sex hormones (24). in our re-
searc, we have concluded that the increased inflil-
tration of nasal mucosa eosinophils was increased
in female children, during the spring vegetation,
but when taking into account the overall number
of positive findings, it is clear that the number of

positive findings is more common in male chil-
dren, which corresponds with otherresearch.

The study conducted by Nowacki et. al includ-
ed the analysis of the usefulness of nasal mucosa
cytology in predicting the occurence of atopic dis-
eases (atopic dermatitis, asthma, and allergic rhi-
nitis) in 146 children in total (60 girls and 86 boys)
aged up to 4. On the basis of that research it was
proved that the eosinophillia in nasal cytology, at
leat in 8%, related to the high risk of the devel-
opment of allergic rhinitis and that as the indica-
tor of the occurence of risk for the allergic march
the increased nasal eosinophillia in children can
be taken. The average percentage of eosinophils
in the initial phase was significantl higher in chil-
dren who were finally diagnosed allergic rhinitis
compared to the children who were diagnosed
atopic dermatitis. After 4 years, the allergic rhini-
tis was diagnosed in 85 children (58.2%), atopic
eczema / dermatitis in 51 (34.9%), and asthma in
48 (32.9%). Non-allergic etiology was determined
in 36 patients (22.5%).

The aforementioned brings to the conclusion
that allergic rhinitis in early childhood is a risk
factor for asthma in late childhood and adulthood.
There are lots of co-morbidities that can affect the
occurence of allergic rhinitis in chlidren including
conjunctivitis, impaired hearing, rhinosinusitis,
problems with sleep and pollen-food syndrom,
and that is why it is important to ask the parents
about these rpblems (26).

In the 90s of the prevoius century there was a
prospective study conducted which showed the
increase of eosinophils and basophils in four-year-
olds with positive family anamnesis (the presence
of allergic diseases in parents) unlike children in
which allergic diseases were not recorded (27).

By studying the relations between the nasal
eosinophillia in patients with allergic rhinitis and
their bronchial reactivity, it was concluded that
half of the diseased with bronchial reactivity had
positive nasal swab on eosinophillia compared to
only 17% of the patients from the group of pa-
tients who did not have broncial reactivity. These
results suggest the relations between the nasal
eosinophillia and bronchial reactivity, which sup-
ports the concept of close relation between the up-
per and lower airways that were included in respi-
ratory allergy (28).
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Conclusion

On the basis of the results of the research, the
presence of eosinophils in nasal cytology is a good
indicator of possibility of allergic rhinitis, and in
combination with other diagnostic tests it contrib-
utes the making the right diagnosis. in the case
of asthma nad atopic dermatitis its sensibility is
significantly lower and insufficient to recommend
this test as an independent test for making a di-
agnosis of the aforementioned diseases. It is nec-
essary to point out that unitl now there have not
been any standards for the examination and the
analysis of samples and that there is no consensus
that would define the value of ‘significant eosin-
ophillia’ in nasal cytology.
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Abstract

Aim: In this study, we aimed to determine qual-
ity of life and factors affecting it, and effects of
antipsychotics and mood stabilizers on the quality
of life in patients with schizophrenia.

Method: Obtaining the informed consent, 103
(53 women, 50 men) patients with schizophre-
nia and 20 (9 women, 11 men) healthy controls
were enrolled to the study. The Brief Psychiatric
Rating Scale, the Calgary Depression Scale for
Schizophrenia, the Scale for the Assessment of
Negative Symptoms and the Scale for the Assess-
ment of Positive Symptoms were applied to the
patient group and the Short Form-36 (SF-36) scale
was applied to the both the patient and the control
groups.

Results: Scores on the subscales of the SF-36
scale were significantly lower in patient group
than in control group. There were no significant
differences according to the scores on the SF-36
scale between female and male patients, except
for higher scores on the “emotional role” subscale
of the SF-36 scale in male patients. No signifi-
cant difference was found among the sub-domain
scores of the Short Form-36 scale belonging to
the patient groups using typical antipsychotics,
atypical antipsychotics alone and antipsychotics
together with mood stabilizers.

Conclusion: This study has shown that the
quality of life in patients with schizophrenia is
lower than the healthy controls. We conclude that
the goal of the treatment in patients with schizo-
phrenia is not only to treat symptoms and to pre-
vent relapses, but also to improve the quality of
life.

Key words: Antipsychotic drug, mood stabi-
lizer, schizophrenia, quality of life

Introduction

The measurements of the quality of life have
been the center of interest of health researchers for
over 40 years, and they have been started to be
considered in clinical psychopharmacology stud-
ies.! An increasing interest in the issue of evaluat-
ing the qualities of life of schizophrenic patients
has been arisen and the related studies have been
increased considerably. Schizophrenic patients
have problems in the fields such as daily activi-
ties, motivation, communication skills, productiv-
ity and adaptation depending on the nature of the
disease and the treatments.”

The quality of life is defined by The World
Health Organization (WHO) as “individuals’ per-
ception of their position in life in the context of the
culture and value systems in which they live and in
relation to their goals, expectations, standards and
concerns”.* The concept of the quality of life has
both subjective and objective dimensions. While
the subjective dimension includes states as feeling
well, satisfaction with life and happiness, the ob-
jective dimension includes situations such as liv-
ing independently, interpersonal relationships and
being productive *It is reported that the relation
between objective and subjective evaluations do
not always correspond to each other.’

It is highly controversial whether patients with
schizophrenia can evaluate their quality of life.®
While some authors argue that the evaluation of
the quality of life of a person with mental illness
will be meaningful when it is only considered by
him / her’, some other authors approach the infor-
mation obtained from patients suspiciously due to
the reasons such as judgment disruption, lack of
insight and various neurocognitive deficiencies in
schizophrenic patients, and they claim that it will
be more accurate to focus on the measurable data.®
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In many studies comparing schizophrenic pa-
tients with healthy controls and individuals hav-
ing physical chronic diseases it is reported that
the qualities of life of schizophrenic patients have
been decreased.” *"-? Although the clinic variables
related to the disruption in the qualities of life of
schizophrenic patients can be summarized as the
age, negative symptoms, overall psychopathol-
ogy, the span of the disease and the period of hos-
pitalization, tardive dyskinesia and the presence of
the medication adverse effect, the results of those
studies reveal contradictory data.>® There are some
studies reporting there is a strong relation between
the quality of life and overall psychopathology lev-
els in schizophrenia.'’ In many studies, it is report-
ed that there is a strong negative relation between
negative symptoms and the quality of life.®”*!"'? In
some cross-sectional studies, it is stated that there
is a weak relation between positive and negative
symptoms and the quality of life.’

In some studies, it is reported that the quali-
ties of life of female patients, married patients
and the patients having low educational level are
better, but the qualities of life of the patients hav-
ing extrapyramidal symptoms and stigmatization
are lower. “"!' In many studies, negative effects
of the depression have been reported on the qual-
ity of life. %1% 1314 The effects of antipsychotics
on the quality of life are controversial. '* In many
studies it is reported that negative symptoms re-
cover more in patients treated with atypical anti-
psychotics (AA), ¢ and, accordingly, the quality of
life scores of these patients are higher than those
treated with typical antipsychotics (TA). '*°

In this study, it is aimed to investigate the quali-
ty of life levels and the factors affecting the quality
of life in schizophrenic patients, and to determine
the effects of the antipsychotics and mood stabi-
lizers on the quality of life.

Subjects and Method

L. Subjects

103 patients (53 females and 50 males) who
had schizophrenia diagnosis according to DSM-
IV-TR (Diagnostic and Statistical Manual of Men-
tal Disorders, Fourth Edition, Text Revised) diag-
nosis criteria between the age range of 17-65 and

who received inpatient treatment in Psychiatric
Clinic, Faculty of Medicine, Erciyes University
were included in the study. The average age of the
patient group was 35.22 + 11.87. The 50 of the pa-
tients were using AA (olanzapine, quetiapine, ris-
peridone, clozapine, ziprasidone and aripiprazole)
with mood stabilizer (MS) (lithium, sodium val-
proate and carbamazepine), 41 of them were us-
ing only AA (olanzapine, quetiapine, risperidone,
clozapine, ziprasidone and aripiprazole), and 12 of
them were using only TA (haloperidol, zuchopen-
thixol and flupenthixol).

The diagnosis was established with clinical in-
terview by a senior psychiatric resident and a psy-
chiatrist independently from each other, and the pa-
tients were staying in the hospital during the study.

The exclusion criteria for the patient group are
as following:

- Having a medical history of comorbid or

previous additional psychiatric disease

- Receiving ECT in the last 6 months,

- Substance use or addiction except for
smoking,

- Having neurological diseases that cause
organic brain disorder such as epilepsy and
head trauma,

- Having a psychotic disorder due to a medical
reason.

The control group was constituted with volun-
tary 20 healthy people (9 females and 11 males)
who did not have any psychiatric, neurological
and metabolic diseases. The average age of the
control group was 40.25 + 10.69.

1I. Method

Psychometric Measurements:

- “Brief Psychiatric Rating Scale” (BPRS)'
was applied to the patients. The scale was
developed by Overall et al, and it was
adapted into Turkish.

- The Scale for the Assessment of Positive
Symptoms (SAPS)'® was applied to the
patients. The reliability and validity
study of the Turkish form was carried
out by Erkog et al.

- The Scale for the Assessment of
Negative Symptoms (SANS) (18) was
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applied to the patients. The reliability
and validity study of the Turkish form
was carried out by Erkog et al. %

- Calgary Depression Scale for Schizo-
phrenia (CDSS) ?' was applied to the
patients. The reliability and validity
study of the Turkish form was carried
out by Aydemir et al.

- Medical Outcomes Study Short Form-
36 Health Survey Questionnaire (SF-
36) * was applied to the patients. It
is the most common generic scale
used to measure the quality of life.
The reliability and validity study of
the Turkish form was carried out. %
The Quality of Life Scale Short Form
includes 36 items. These items measure
8 dimensions as physical function,
role physical, pain, general health
perception, vitality, social function, role
emotional and mental health.

- SF-36 scale was applied to the control

group.

Statistical Analysis

Whether the distribution of all data obtained
was normal or not was evaluated by “Kolmogorov-
Simirnov test.” The demographic characteristics
of the patients and controls were compared by
“independent samples t-test.”” Since SF-36 scores
of the patients and controls did not reveal normal
distribution, they were compared by “Mann Whit-
ney-U test.” In the comparison of the SF-36 scores
of the patient groups in terms of the medication
they use, “one-way ANOVA test” was used. Vari-
ance analysis was performed for “Post hoc test”
selection, and “Tukey test” was performed in the
comparison of the data where the variances were
homogeneous and “Tamhane test” for the com-
parisons of the data where the variances were not
homogeneous.

Spearman correlation test was performed to in-
vestigate the relation between the demographic and
clinic features of the patients and SF-36 scores. In
statistical analysis, p<0.05 was accepted significant.

Ethics: The study was approved by the Ethics
Committee of Erciyes University, Faculty of Med-
icine. Participants were provided with an obliga-

tory informed consent form before they accessed
the questionnaire forms.

Results

The average age of the patient group was
35.22 £ 11.87 and the average age of the control
group was 40.25 + 10.69. Patient group included
53 women (51.50%) and 50 men (48.50%). The
average age of the male patient group was 34.42
+ 10.48 and the female patient group’s was 35.98
+ 13.10. Control group included 9 women (45%)
and 11 men (55%), and the average age of the fe-
male control group was 44.55 + 12.76. A statisti-
cally significant difference was not found between
the patient and control groups in terms of gender
(x>=0.279, p=0.633).

Table 1. Clinical features and psychometric eva-
luations of the patient group

. . Patient
Clinical Data =103 (mean + SS)
Age of onset 26.57+10.14
Disease period (year) 8.63+6.44
Medication use period (month) 67.89£49.01
BPRS score 37.14+9.93
SAPS score 56.82 +15.87
SANS score 54.98 +14.00
CDSS score 11.23+6.24

BPRS: Brief Psychiatric Rating Scale,

SAPS: The Scale for the Assessment of Positive Symptoms
SANS: The Scale for the Assessment of Negative Symptoms,
CDSS: Calgary Depression Scale for Schizophrenia

The average age of onset of the patient group
was 26.57 £ 10.14, average disease period was
8.63 £ 6.44 years and average medication use pe-
riod was 67.89 +49.01 months (Table 1).

When SF-36 subscale scores of the patient and
control groups were compared, it was found that
patient group’s scores were found statistically sig-
nificantly lower than the control group’s (Table 2).

When SF-36 subscale scores of the female and
male patient groups were compared, it was deter-
mined that only “role emotional” score of the male
patient group (29.33 +£39.63) was statistically sig-
nificantly higher than that of female patient group
(14.46 £ 30.31) (Z= 2.028, p=0.043).

No statistically significant difference was found
between SF-36 subscale scores and the BPRS
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Table 2. The comparison of the SF-36 scale scores of the patient and control groups

Patient Control .
SF-36 subscales n=103 (ort £ SS) n= 20 (ort £ SS) Comparison
Physical Function 55.63 £26.41* 87.50 + 12.61 7=4.864 p<0.001
Role Physical 38.34+42.41% 83.75+16.77 7=4.128 p<0.001
Pain 53.72+17.40 * 83.00 + 14.95 7=5.877 p<0.001
General Health Perception 43.54 +£21.61* 81.10 £ 10.05 7=6.500 p=0.001
Vitality 40.09 +21.60* 83.50+11.13 7=6.693 p<0.001
Social Function 35.65 +£21.92* 89.37+14.13 7=6.797 p<0.001
Role Emotional 21.68 £35.76* 85.00 + 20.15 7=6.382 p<0.001
Mental Health 48.87 + 18.02* 88.90 £ 11.01 7=6.729 p<0.001

*Lower than those of controls.

scores, positive symptoms and negative symp-
toms, depression levels which were measured by
CDSS, age of onset and disease period.

When the patients were compared in terms of
the medication they use, no statistically significant
difference was found between the patients using
AA together with MS, using only AA and using
only TA.

Discussion

In this study, SF-36 subscale scores of the
schizophrenic patient group were found statisti-
cally significantly lower than those of control
group. In many studies, the qualities of life of
schizophrenic patients were lower than healthy
controls and those having physical chronic diseas-
es>67%1225 "and in a few study it was reported that
there was no significant difference.’

In this study, a statistically significant differ-
ence was not found between female and male
schizophrenic patient groups in any of the sub-
scales except for “role emotional” (higher in the
male patient group). In some studies carried out
on schizophrenic patients, it was reported that the
qualities of life of the female patients were bet-
ter than the male patients”*!*?7 and in some
other studies it was stated that there was no sig-
nificant relation between the quality of life and
gender.>>60.14282930 Algo, there are studies stating
the quality of life in female patients is lower than
male patients.'**3! From all these findings, it is
understood that gender alone is not sufficient in
determining the quality of life in patients with
schizophrenia, and other clinical features and so-
cio-cultural factors also come into play.

50

In this study, no statistically significant rela-
tion was found between SF-36 subscale scores
and BPRS scores, positive symptoms and negative
symptoms of the schizophrenic patient group. In
many studies conducted on patients with schizo-
phrenia it was reported that there was a strong rela-
tion between the quality of life and general psycho-
pathology levels but the relation between the qual-
ity of life and positive and negative symptoms is
weaker. 21030323334 T some studies, it was reported
that there was no significant relation between the
quality of life and psychopathology scores.'** In
many studies conducted with patients with schizo-
phrenia, it was reported that there was a stronger re-
lationship between negative symptoms and quality
of life than positive symptoms, and negative symp-
toms reduced the quality of life more.®7- 111226

In this study, no statistically significant relation
was determined between the depression levels mea-
sured by CDSS and the subscales of SF-36 scale.
In many studies, it was reported that depression
affected the quality of life in patients with schizo-
phrenia in a negative way, and as depression scores
got higher, the quality of life got lower.>>'>!* The
relationship between depression and the quality
of life is in mutual interaction. In other words, the
presence of depression decreases the quality of life
and a low quality of life increases depression.

In this study, no statistically significant rela-
tionship was found between the subscales of SF-
36 scale and the age of onset and disease period
in schizophrenic patient group. In some studies, it
was reported that there was no statistically signifi-
cant relation between the quality of life and age
of onset and disease period. >¢**° In some other
studies, a significant relation was reported be-
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tween the quality of life and age of onset.'” Also,
there are studies reporting that as the disease pe-
riod extended, the quality of life decreased. &

In this study, no statistically significant relation
was determined between the subscale scores of SF-
36 scale and the patient groups using AA together
with MS, using only AA and using only TA. It was
reported that the quality of life was lower in patients
with chronic schizophrenia in relation to the under-
treatment of symptoms and the side effects of the
medications (30). Atypical antipsychotics affect the
quality of life more positively than TAs by improving
negative symptoms and depression known to have
negative effects on quality of life.'*!333%37 In some
studies investigating the effects of atypical and TA
drugs, it was reported that there was very little differ-
ence between the quality of life of patient groups.*®

This study has some limitations. Firstly, it
would be more appropriate for the patient group
and especially the control group to consist of more
subjects in order to determine the quality of life
levels better and to perform healthier statistical
applications. Secondly, using more specific scales
in different periods would give more accurate re-
sults since the socio-cultural levels and the current
clinical situations of the patients cause differences
in the application of the quality of life scale.

Consequently, schizophrenia is a disease that
reduces the quality of life. The purpose of the
maintaining pharmacological treatment in patients
with schizophrenia should not only be to prevent
recurrences and reduce chronic side effects, but
also to improve the quality of life.
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Abstract

Introduction: Health is a basic human right,
and the right to health care, which includes the
availability of essential medicines, is a basic pre-
condition for exercising this right.

Material and methods: The paper presents an
overview of drug consumption by ATC classifica-
tion for the period 2011-2016, with a review of
2017. The consumption of medicines for the spec-
ified period from the essential list was analyzed,
as well as the number of prescribed-realized pre-
scriptions of the Health Insurance Institute of the
Canton of Sarajevo.

Results: The number of realized recipes grew
from year to year. We observed growth from the
first quarter to the second quarter, and a decrease in
the number of prescriptions made in the third quar-
ter and an increase in the number of prescriptions
in the fourth quarter, for the research period. These
curves are almost the same for the specified period,
except for 2016 when there was a change in the list
of essential medicines, where we had an increase
in the number of realized prescriptions in the first
and second quarters, and then a sharp decrease in
the number of prescriptions in the third quarter, and
a slight increase in the fourth for 23,786 prescrip-
tions. As for 2017, there are fewer prescriptions
than in the previous two years of 2015 and 2016, in
the second and third quarters there was a decrease
in the number of realized recipes, and in the last
quarter an increase in the same.

Discussion: It is clearly noticeable the trend of
increasing both the cost of medicines from the es-

sential list and the number of realized prescriptions.
Drug consumption grew year on year and in 2016 it
was 14,781,418 KM higher than in 2011, the num-
ber of prescriptions increased by 26% in 2016 com-
pared to 2011. But rationalization measures in 2017
reduced the consumption of essential list medicines
and amounted to 56,995,853, which is 10,811,321
KM less than in 2016. The number of prescriptions
is also lower in 2017 and amounts to 4,573,552, or
337,297 recipes in comparisons to 2016. Conclu-
sion: From the above data it can be seen that the
inhabitants of the Canton of Sarajevo most often
suffer from cardiovascular and metabolic diseases,
and often from nervous diseases, and that they are
not exempt from diseases that accompany the in-
habitants of Europe and other countries.

Key words: Anatomical-therapeutic-chemical
classification of drugs, prescription, rationaliza-
tion of drug consumption.

Introduction

Anatomical-therapeutic-chemical  classifica-
tion of WHO drugs (ATC). It is a classification
that classifies drugs into 14 groups according to
the anatomical groups affected by the group of
medicinal products, with the division going up to
level 5 i.e., medicinal products with internation-
ally unprotected names generic name of the drug
(INN).(1)

ATC system levels: main anatomical group,
main therapeutic group, therapeutic subgroup,
chemical-therapeutic subgroup, INN (internation-
al unprotected name). (1)
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The ATC system is information about who’s
classification of drugs: (1)

A—Medicines with action on the digestive
tract and metabolism

B—Medicines with effects on the blood and
blood organs

C—Medicines witheffects onthe cardiovascular
system

D—Medicines with effect on the skin

G-Drugs with action on the urogenital tract

H-Drugs with effect on the system of
glands with internal secretion (except sex
hormones)

J-Medicines for the treatment of systemic
infec-tions (except infections caused by
parasites)

L—Medicines for the treatment of malignancies
and immunomodulators

M-Medicines with effect on the bone-
muscular system

N—Medicines with action on the nervous
system

P—Medicines for the treatment of infections
caused by parasites

R—Drugs with effect on the respiratory organ
System

S—Drugs with action on the senses

V—Various

Material and methods

The paper presents an overview of drug con-
sumption by ATC classification for the period
2011-2016, with a review of 2017. The consump-
tion of medicines for the specified period from the
essential list was analyzed, as well as the number
of prescribed-realized prescriptions of the Health
Insurance Institute of the Canton of Sarajevo. In
addition, it analyzed the number of prescriptions
realized per quarter for the same period, how
much consumption per insurer was year-on-year,
what the number of prescriptions per insurer was,
and whether all insurers of the Canton of Sarajevo
were also users of pharmaceutical services. The
total consumption of medicines for the specified
period and the number of prescriptions realized
for the same period was analyzed, as well as the
average price of medicine per prescription.

Results

According to the cost of drugs, the highest cost
belongs to drugs used in diseases of the cardiovas-
cular system (group C) and ranged from almost
19 to 24 million, that is, an average participation
of 31.71%. After them, the most prevalent are
drugs that act on the digestive tract and metabo-
lism (group A) and ranged from 17 to almost 21
million, with an average participation of 27.90%.
Third place belongs to a group of drugs that act on
the nervous system (Group N) with cost participa-
tion of 6 to 8 million, or 9.94%. This is followed
by a group of drugs that operate on the respira-
tory system (Group R) at a cost of 4.6 million to
6.7 million, or 7.54%. In fifth place is the group
of drugs for the treatment of systemic infections
(group J), with a cost reduction movement of
5.3 to 3.9 million, with an average participation
of 6.90%. This group has had a cost reduction
since 2012 compared to 2011 by about 400,000
KM. Also, the same decrease in 2016. compared
to 2015, and the total decrease in consumption
amounts to about 800,000 KM.

The following tables will show the medicines
represented on the essential list of Sarajevo Can-
tons with protected drug names, as well as the dis-
play of the ten most qualified medicines, as well
as the index compared to consumption in the pre-
vious year.

Plavix generic clopidogrel increased consump-
tion by 58% in 2011 compared to 2010. Noviix
(insulin) increased consumption by 28%, Lan-
tus (insulin) increased consumption by 22%, and
Seretide by 24%.

In the first place in this table is Lantus with a cost
0f 2,920,705KM (insulin), then Enap H (hyperten-
sive) at a cost of 2,009,705KM, then again, we have
insulin Noviix at a cost of 2,007,974KM, and again
the antihypertensive Lopril H at a cost of 1,890,031
KM. Insulins are on the rise with consumption, as
is Controloc generic pantoprazole, which increased
consumption by 27% year-on-year.

The table shows that in the first place at the
cost of funds is again insulin Lantus, as in the pre-
vious year, with consumption increased to KM
3,103,490 by KM 182,785, or by 6%, followed
again by insulin Noviix, whose consumption
amounted to KM 2,090,615, which also increased
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Table 1. Consumption of medicinal products by ATC classification for the period 2011-2016 (KM)

ATC Klasification 2011. 2012. 2013. 2014. 2015. 2016.
A (Medicines withactiononthe 1, /50 (04117 693 723 | 17.930.974.44 [20.257.288 | 21.685.643| 20.757.511
digestive tract and metabolism)
B (Medicines with effects onthe 1, ¢ 317 | 5 047,834 | 1275.004.07 | 1322385 | 1.449.810 | 1.147.462
blood and blood organs)
C (Medicines with effects onthe ¢ 550 1¢4191 456762 22.690.779.36 |21.042.473| 23.237.651 | 24.382.596
cardiovascular system)
ii(lll\)/[ed‘cmes with the effectonthe | | /10 503 391301 | 39904804 | 496.842 | 493.431 | 382.583
Sa(clt))mgs with action on urogenital | g 53¢ | | 98,810 | 1.365.660.35 | 1.828.060 | 2.054.284 | 1.917.460
H (Drugs with effect on the system
of glands with internal secretion 1.412.203 | 1.563.287 | 1.972.299,30 | 2.163.491 | 2.301.372 | 2.372.509
(except sex hormones)
J (Medicines for the treatment of
systemic infections (except infec- | 5.358.895 | 4.929.627 | 4.744.614,36 | 4.874.346 | 4.394.081 | 3.967.749
tions caused by parasites)
L (Medicines for the treatment of
malignancies and immunomodula- | 172.957 | 205.191 312.602,79 | 378.319 | 361.109 | 340.908
tors)
M (Medicines with effectonthe || 555754 | 5 082 001 | 2.360.245.24 | 2.069.502 | 2.172.186 | 1.925.407
bone-muscular system)
N (Medicines withactiononthe | ¢ 119 179 | 5896407 | 6.416.874.80 | 7.364.829 | 7.738.925 | 8.207.268
nervous system)
P (Medicines for the ireatmenih 204 12064 | 1597852 | 14328 | 10727 | 1446
infections caused by parasites)
R (Drugs with effect on the respira- |, &, 567 | 4 500,151 | 4.594.039.99 | 5.179.523 | 5.739.137 | 6.699.479
tory organ system)
S (Drugs with action on the senses) | 639.562 | 1.031.268 | 1.376.699,30 | 1.354.868 | 1.481.663 | 1.566.710
V (various) 1.847.711 | 2.104.598 | 2.491.57127 | 2.860.233 | 3.018.742 | 2.642.359
TOTAL 60.807.926]65.213.044| 67.946.612 |71.206.487|76.138.761|76.311.447
Table 2. A review of the 10 most-written drugs in 2011 By Cost Amount
Ordinal N f medici Amount Amount | Index
number ame of medicine 2010 2011 11/10
1 LANTUS maxi pad 100ij./ml 5x3ml 2.151.792 | 2.631.080 | 122
2 LOPRIL H pills (10+12,5) mg 20 pills 2.754.503 | 2.217.370 | 80
3 ENAP H pills 10+25mg 20 pills 1.938.559 | 2.059.426 | 106
4 NOVOMIX 30 flex pen 100 i.j./ml 5 x 3ml 1.346.924 | 1.730.647 | 128
5 NITROGLICEROL RETARD ret. caps. 2,5mg 20 capsules | 1.439.692 | 1.425.159 99
6 SERETIDE nebulizer 25/250 mcg 120 dose 881.868 | 1.091.335 | 124
7 PLAVIX film pills 75 mg 28 pills 633.794 | 1.002.649 | 158
8 DILATREND pills 6,25mg 28 pills 934568 | 993351 | 106
9 CONTROLOC pills 20mg 28 pills 933330 | 949292 | 102
10 | HUMULIN M3 injections 100i.j./ml 5x3ml 1.133.517 | 919.911 81
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Table 3. Review of the ten most prescribed medicines in 2012 by cost amount

Ordinal. Name of medicine Amount | Amount Index
number 2011 2012
1 LANTUS maxi pad 100i.j./ml 5x3ml 2.631.080 | 2.920.705 | 111
2 ENAP H pills (10+25) mg 20 tbl. 2.059.426 | 2.009.449 98
3 NOVOMIX 30 flex pen 100 i.j./ml 5 x 3ml 1.730.647 | 2.007.974 | 116
4 LOPRIL H pills (10+12,5) mg 20 pills 2.217.370 | 1.890.031 85
5 NITROGLICEROL ret. capsules 2,5 mg 20 caps. 1.425.159 | 1.394.863 98
6 SERETIDE CFC FREE NEBULIZER 25/250 mcg 120 dose | 1.091.335 | 1.240.878 | 114
7 CONTROLOC pills 20mg 28 pills 949.292 | 1.210.024 | 127
8 BERLITHION capsules 300 mg 30 caps. 864.409 923.369 107
9 PLAVIX film pills 75 mg 28 pills 1.002.649 | 917.966 92
10 HUMALOG mix 25 kwik pen injections 100i.j./1ml 5x3 ml 759.027 886.557 117
Table 4. A review of the ten most-written drugs in 2013 by cost amount
glfl‘::;)‘:r' Name of medicine 2012 2013 | [0
1 Lantus u 100i.j./ml 5x3ml 2.920.705 3.103.490 106
2 Novomix 30 flex pen 100 i.j./ml 5 x 3ml 2.007.974 2.090.615 104
3 Enap H pills (10+25) mg 20 pills 2.009.449 1.801.809 90
4 Lopril H pills (10+12,5) mg 20 pills 1.890.031 1.651.272 87
5 Seretide cfc free inebulizer 25/250 mcg 120 dz 1.240.878 1.321.992 107
6 Controloc pills 20mg 28tbl. 1.210.024 1.300.824 108
7 Nitroglicerol ret. capsules2,5 mg 20 caps. 1.394.863 1.096.674 79
8 Norditropin nordilet 10mg/1,5ml 720.035 953.725 132
9 Humalog mix 25 kwik pen injections 100i.j./1ml 5x3 ml 886.557 949.238 107
10 Levemir flexpen injections 100i.j./ml 5x3ml 830.684 901.134 108
Table 5. A review of the 10 most--written drugs in 2014 by cost amount
glfl‘::l')‘:rl Name of medicine 2013 2014 11‘:“/';;‘
1 LANTUS maxi pad 100i.j./ml 5x3ml 3.103.489,50 | 3.233.152,98 | 104
2 NOVOMIX 30 flex pen 100 i.j./ml 5 x 3ml 2.090.614,77 | 1.983.485,39 | 95
3 LOPRIL H pills (10+12,5) mg 20 pills 1.651.271,65 | 1.499.459,98 | 91
4 JANUVIA film.obl.tbl. 28x100 mg 101.581,98 |1.442.537,04 | 1.420
5 ENAP H tablete (10+25) mg 20 tbl. 1.801.809,32 | 1.405.979,68 | 78
6 SERETIDE CFC FREE INHALER 25/250 mcg 120 dose | 1.321.991,54 | 1.400.574,58 | 106
7 CONTROLOC pills 20mg 28tbl. 1.300.823,96 | 1.385.151,14 | 106
8 NORDITROPIN NORDILET 10mg/1,5ml 953.724,66 |1.057.263,62 | 111
9 HUMALOG mix 25 kwik pen inj. 100i.j./Iml 5x3 ml 949.238,08 |1.024.216,49 | 108
10 LEVEMIR FlexPen injections 100i.j./ml 5x3ml 901.133,75 | 972.811,00 | 108

by 4% compared to the previous year. Norditropin
Nordilet (growth hormone) increased consump-
tion by 32% compared to 2012

From the table it is apparent that most of the
cost of the drugs went back to insulin — Lantus,
with a cost share of 3,233,152, the cost increased
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by 4% from the previous year, followed by Insulin
Noviix, whose cost has been reduced by 5% com-
pared to 2013, and the antihypertensive Lopril H
with a cost share of 1,499,459 KM. Compared to
the previous two years, we have the drug Januvia,
which is one of the new medicines for metabolic
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diseases (in diabetes), costing 1,442,537 KM and
up 420% from the previous year. In fifth place
we have the antihypertensive Enap H with a cost
share of 1,405,979 KM.

In 2015, the drug Lantus came first as in previ-
ous years, followed by Januvia medicine, which
again increased the cost from the previous year by
179% to0 2,582,990KM. Then insulin Noviix with a
cost participation of 1,904,865KM, in fourth place
is the drug Lopril H with a cost of 1,469.717KM,
in fifth place is the Seretide inhaler with a cost of
1,379,493KM.

In the first place for financial spending for
2016, the number of people who have been af-
fected by the financial crisis has been 1.5%. In
2014, the drug Lantus, as well as the previous
analyzed years, with a cost of 3,298,871 KM
and increased consumption by 2%, is the second
medicine of Januvia as in 2015. 2015 with a cost

share of 2,649,896 and increased consumption by
3% compared to 2015. Insulin Noviix with a 4%
reduction in costs, in fourth place is also insulin
Humalog, which in previous years was not in the
top five at the expense, and whose spending for
2016 was $1.25 per person. Year is 1,391,929
KM and increased from 2015 to 2016. 13%, fol-
lowed by antihypertensive Lopril H with a cost of
1,258,609 KM and a 14% reduction in consump-
tion compared to 2015.

Analysis and report of prescribed
prescriptions from 2011 to 2014 until 2016

It analyzed the number of prescribed prescrip-
tions by age, while separating the number of reci-
pes per quarter, where in some quarters the number
of prescriptions decreased and, in some quarters,
grew, as can be seen in one of the following charts.

Table 6. A review of the 10 most-written drugs in 2015 by cost amount

c Index
O.n. Name of medicament 2014 2015 15/14
1 | LANTUS maxi pad 100i.j./ml 5x3ml 3.233.152,98 3.242.390,05 100
2 | JANUVIA film.obl.pills 28x100 mg 1.442.537,04 2.582.990,94 179
3 | NOVOMIX 30 flex pen 100 i.j./ml 5 x 3ml 1.983.485,39 1.904.865,45 96
4 | LOPRIL H pills (10+12,5) mg 20 pills 1.499.459,98 1.469.717,81 98
5 | SERETIDE CFC FREE INHALER 25/250 mcg 120 dose 1.400.574,58 1.379.493,65 98
6 | CONTROLOC pills 20mg 28 pills 1.385.151,14 1.336.308,50 96
7 | HUMALOG mix 25 kwik pen inje 100i.j./1ml 5x3 ml 1.024.216,49 1.234.124,03 120
8 | ENAP H tablete (10+25) mg 20 pills 1.405.979,68 1.186.730,27 84
9 | NORDITROPIN NORDILET 10mg/1,5ml 1.057.263,62 1.132.573,98 107
10 | LEVEMIR FlexPen injections 100i.j./ml 5x3ml 972.811,00 1.037.897,85 107

Table 7. Overview of the ten most prescribed medicines from the positive list in 2016 by cost amount

: Index
O.n. Name of medicament 2015 2016 16/15
1 | LANTUS maxi pad 100i.j./ml 5x3ml 3.242.390,05 | 3.298.871,85 102
2 | JANUVIA film.obl.pills 28x100 mg 2.582.990,94 | 2.649.896,52 103
3 | NOVOMIX 30 flex pen 100 i.j./ml 5 x 3ml 1.904.865,45 | 1.825.111,98 96
4 | HUMALOG mix 25 kwik pen injections 100i.,j./1ml 5x3 ml | 1.234.124,03 | 1.391.929,99 113
5 | LOPRIL H pills (10+12,5) mg 20 tbl. 1.469.717,81 | 1.258.609,78 86
6 | SERETIDE CFC FREE INHALER 25/250 mcg 120 dose 1.379.493,65 | 1.166.378,84 85
7 | Victoza ras.za inj. bmg/ml (18mg/3ml)x2 901.136,90 1.045.973,26 116
8 | Foster suspension p od prit.180d(6+100)mcg/d. 585.516,65 1.042.331,57 178
9 | LEVEMIR FlexPen injections 100i.j./ml 5x3ml 1.037.897,85 988.379,00 95
10 | Onbrez Breezhaler powder for inh.caps. 30x150 mcg 663.8606,72 909.760,11 137
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Number of used prescriptons through ages
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Chart 1. View the number of prescribed prescrip-
tions for 2010 to 2014-2016.

The chart shows the number of recipes realized
by age, where the number of recipes has clearly
increased year after year, the number of prescrip-
tions realized in 2010. In 2014, it was 3,637,730,
bringing the number of prescriptions realized
in 2016 to 3,637,730. In 2014 it was 4,910,849.
The number of prescriptions realized in 2016 was
12,000. In 2010, it was up 35 per cent from 2010.

The following graphic shows a trend in the num-
ber of recipes per quarter for the period in question.
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Chart 2. Number of used recepies according to
quarters for period 2011 — 2017.

The table shows that the average price of a drug
of 13.65 KM per prescription in 2011 was 13.65
KM per prescription. In 2013 it grew to 17.10 KM
in 2013. In 2014, and then declined regardless of
the increased total number of prescriptions, but
given the revision of the list of essential medicines
each year and the price drop that was evident,
there was also a drop in the average price of pre-
scription medicines.

The number of prescriptions per insurer has in-
creased year after year, despite the growing num-
ber of insured persons in the Canton of Sarajevo
from 414,566 (2011) to 430,900 (2016), and the
number of prescriptions increased from 3,886,038
(2012), to 4,910,849, or 35% increased the num-
ber of prescriptions for the period specified.

The table shows data with the number of ser-
vice users moving through the system relative to
the number of insurers per month, and the percent-
age of service users at the year level. The percent-
age of users ranged from 60 per cent in 2011 to 60
per cent in 2014. 2017 to the number of insured
persons from 414,566 to 57.2% in 2017. In 2014,
when there were 428,470 insured persons.

It can be concluded from this table that about
60% of service users take medicines, while the
remaining 40% do not use them, i.e. 60% of us-
ers make the specified medical expenses and other
health care costs.

Table 8. Overview of the consumption of medicines from the essential list and the number of prescrip-

tions for the period 2011-2017

Description 2011 2012 2013 2014 2015 2016 2017
Cost of medicines
from the essential | 53.025.756 | 57.161.642 | 59.798.476 | 62.320.766 | 66.674.441 | 67.807.174 | 56.995.853
list of C.S
Number of 3.886.038 | 4.091.091 | 4.129.185 | 4.397.134 | 4.720.379 | 4.910.849 | 4.573.552
prescription

Table 9. Presentation of the average price of medicaments and the number of prescriptions per insurer
for the period 2011-2016

Description 2011 2012 2013 2014 2015 2016
Average prize of drug according to prescription | 13,65 16,5 17,1 16,8 16,7 16,2
Number of prescriptions per insurer 9,37 9,69 9,81 10,41 11,04 11.39
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Table 10. View the number of service users (insured persons) per month for the period 2011 to 2014

until 2017
Period 2011 2012 2013 2014 2015 2016 2017
January 97.827 96.412 | 106918 | 106487 | 109.284 | 110.534 | 113.153
February 97.359 92.424 | 106.839 | 105225 | 109.071 | 119.393 | 111.177
March 105.539 | 107.534 | 105916 | 111.803 | 116.768 | 123.871 | 116.635
April 102.373 106.991 107.982 111.144 114.856 116.900 111.444
May 97.917 102.192 | 102.284 | 104.458 | 103.923 | 113.092 | 112.543
June 97.581 08.042 95.737 102.135 | 104.039 | 112.692 | 107.557
July 87.511 93.426 98.775 98.123 98.491 104.088 | 104.082
Avgust 88.457 91.733 90.496 95.600 96.633 105.774 | 106.020
September 08.968 95.924 99.404 | 107.681 | 104.128 | 106.791 | 107.583
October 100.572 | 104.652 | 105.899 | 113.025 | 115.158 | 111.597 | 110.597
November 100.772 | 108.755 | 104.856 | 107.047 | 109.744 | 114.264 | 114.991
December 107.783 | 108.576 | 111.730 | 121.791 | 116.399 | 120.826 | 115.748
Annual number of users 248.537 | 250.056 | 253.159 | 259.270 | 255.059 | 252.598 | 245.248
Number of insurers 414.566 | 421.962 | 420.880 | 422.235 | 427.359 | 430.900 | 428.470
% users 60,0% 59,3% 60,1% 61,4% 59,7% 58,6% 57.2%
Discussion 70. More than 80% of those deaths fall into the

By analyzing the drugs in ATC groups through
these periods, it is evident that the percentage and
financially most represented drugs of Group C and
A. So the insurers of the Canton of Sarajevo suffer
the most from cardiovascular disease, which nor-
mally accounts for 53% of the causes of mortality.

In recent years, the Federation of Bosnia and
Herzegovina has seen a continuous increase in
mortality rates from cardiovascular diseases ex-
pressed as a rate per 100,000 inhabitants, up from
335.21in2010. 507.5 in 2016. (Data from the Insti-
tute of Public Health of the Federation of Bosnia
and Herzegovina) The leading diseases in the car-
diovascular disease group are: stroke, cardiomy-
opathy, cardiac arrest, acute myocardial infarction
and hypertension.

The increase in mortality is recorded especially
in hypertension, at a rate of 24.5 per 100,000 in-
habitants in 2010. 2016 to 41.2 per 100,000 inhab-
itants in 2016. In 2014, as well as an increase in
mortality from acute myocardial infarction, rates
of 69.2 per 100,000 to 90.6 per 100,000 inhabit-
ants in 2016 were 100,000.(2)

According to WHO data, non-infectious dis-
eases kill about 40 million people each year, 15
million of whom are between the ages of 30 and
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“premature” category. The majority of lives are
taken by cardiovascular disease, 17.7 million a
year, followed by cancer with 8.8 million, respi-
ratory diseases with 3.9 million and diabetes that
kills 1.6 million people.(3) The above mentioned
data shows that the insurers of the Canton of Sara-
jevo are not exempt from diseases that accompany
the inhabitants of Europe and other countries.

It is clearly a noticeable trend of rising costs for
essential list medicines as well as the number of re-
alized prescriptions. Drug consumption grew year
after year and in 2016. In 2014, it was 14,781,418
KM higher than in 2011. In 2016, the number of
prescriptions increased by 26% in 2016. 2011
compared to 2011. But the rationalization mea-
sures of 2017 are not going to change. In 2014, the
consumption of medicines from the essential list
decreased to 56,995,853, down 10,811,321 KM
from 2016. Year. The number of prescriptions is
also lower in 2017. In 2014, it stood at 4,573,552,
or 337,297 recipes in 2016.

Costs for medicines have also risen even as
drug prices have fallen each year and the list has
been revised, but new medicines have also been
put on the list.
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Conclusion

By analyzing drug consumption by ATC clas-
sification, it was observed that the first consump-
tion was group C drugs that worked on the cardio-
vascular system, whose consumption was up to 24
million KM, followed by Group A, with nearly 21
million KM, and group N drugs that worked on the
nervous system, which was represented with cost
participation of up to 8 million KM. This analysis
can indeed show that the inhabitants of Sarajevo
Canton most often suffer from cardiovascular and
metabolic diseases, and often from nervous dis-
eases. According to WHO data, cardiovascular
diseases are the leading non-communicable dis-
eases that cause high mortality in residents.

There was a 3% increase in sanitary materials
compared to the previous year, but at the same
time registered a slight increase in insulin users
compared to the previous year.

Consumption of sanitary material is directly
correlated with the growing number of insulin pa-
tients and the way of dosing insulin, as well as the
total number of insulins patients in the canton of
Sarajevo.
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Abstract

Introduction: COVID-19 infection is a dis-
ease characterized by acute respiratory distress
syndrome (ARDS) and hypoxia. It is known that
features such as advanced age, male gender, and
the presence of additional disease play a role in
the clinical course of the disease in COVID-19 pa-
tients. The aim of our study is to reveal the clini-
cal course and mortality of patients infected with
COVID 19 in the anesthesia intensive care units of
our hospital over a one-year period.

Method: The data of all patients who were
treated for covid 19 in anesthesia intensive care
units between March 31, 2020 and March 31,
2021 were scanned. 134 patients were enrolled in
the study. The patients who lost their lives were
grouped as Group 1, and the patients discharged
from the intensive care unit as Group 2. Groups
were compared in terms of age, gender, comor-
bidity, length of stay, application of invasive me-
chanical ventilation support, and death.

Results: The mean age of Group 1 was 74 + 12
and the mean age of Group 2 was 67 £ 11. 54 of the
patients in group 1 and 80 of those in group 2 were
female. The condition of having 2 or more diseases
in group 1 was found to be significantly higher than
group 2. MV support was used in the follow-up of
all patients in Group 1. It was observed that 7 of
those in group 2 were applied mv support.

Conclusion: During the Covid 19 pandemic,
many studies were added to the literature, and
many studies emphasized that advanced age, co-
morbidity and male gender have an effect on the
severity and mortality of the disease, and patients
who receive IMV support have a more mortal
course. The results of our study were found simi-
lar to those studies. It was observed that the results
did not change in the patients who were followed
for a year. Still co-morbid disease poses a risk for
male gender and advanced age covid 19.

Key words: Covid 19, Intensive care unit, Me-
chanical ventilation

Introduction

COVID-19 infection is a disease characterized
by acute respiratory distress syndrome (ARDS)
and hypoxia (1). With the COVID-19 pandemic,
the health systems of countries all over the world
are struggling due to the increasing number of cas-
es and deaths. One of the heaviest burdens falls on
intensive care units. It is known that features such
as advanced age, male gender, and the presence
of comorbidity play a role in the clinical course
of the disease in COVID-19 patients [2]. Numer-
ous studies have shown that advanced age is an
independent risk factor for death in COVID-19
patients. Patients over the age of 75 account for
almost half (47%) of all deaths, and the mortal-
ity rate of infected patients over 80 years old is
14.8% [3-4-5.] The most common cause of death
is acute hypoxemic respiratory failure from acute
respiratory distress syndrome (ARDS). [6] For all
these reasons, many patients need to be followed
up in the intensive care unit. More than a year has
passed since the Covid 19 pandemic began. In this
process, many treatment methods have been ap-
plied and the virus has mutated many times. The
aim of our study is to reveal the clinical course and
mortality of Covid 19 disease in a one-year period
by reviewing the medical records of patients hos-
pitalized for one year after the first follow-up of
patients infected with COVID 19 in the anesthesia
intensive care units of our hospital.

Method

After the approval of the ethics committee; The
data of all patients who were treated for covid 19
in anesthesia intensive care units between March
31,2020 and March 31, 2021 were scanned. 7 pa-
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tients who were hospitalized after March 31, 2021
were excluded from the study. A total of 204 pa-
tients who were contacted with vertebral column
were included in the study. It was observed that
134 patients died and 70 patients were discharged
from the intensive care unit. The patients who lost
their lives were grouped as Group 1 and the pa-
tients discharged from the intensive care unit as
Group 2. Groups were compared in terms of age,
gender, comorbidity, length of stay, application
of invasive mechanical ventilation support, and
death.

Inclusion criteria

Patients aged 18 and over who admitted to our
hospital with complaints such as fever, cough and
shortness of breath, and whose diagnosis of CO-
VID-19 was supported by the detection of nucleic
acid by polymerase chain reaction in the respira-
tory tract after the diagnostic imaging findings of
COVID-19 infection were confirmed by a radiolo-
gist and met the criteria for admission to intensive
care.

Exclusion criteria from the study

Patients who were incomplete in the data and
whose hospitalization continued after 31 March
2021 were not included in the study.

Criteria for admission to intensive care

Respiratory rate above 20 and oxygen satura-
tion of 90 and below despite the 100% oxygen
support of 5 1t/ min with a reservoir oxygen mask,
or invasive mechanical ventilation support was
applied to emergency departments with respira-
tory distress.

Invasive mechanical ventilation application
criteria

In spite of HFNO or CPAP support, he was
taken to invasive mechanical ventilation support
in cases with oxygen saturation below 90%, re-
spiratory rate above 20 20 and deterioration of the
patient’s hemodynamic findings.

Statistical analysis

SPSS v20 program was used to analyze the
data. Categorical variables were presented as num-
ber and percentage, numerical variables as mean
and standard deviation. The distribution of cat-
egorical variables between groups was analyzed
with the KI-Square test. The compatibility of the
numerical variables to the normal distribution was
investigated by the kolmogrof-simirnov test and
graphing method. Mann Whitney-U test was used
for comparisons of numerical variables that were
not distributed normally. P <0.05 was considered
statistically significant. Pearson correlation analy-
sis was conducted to examine the correlation of
the data.

Results

The mean age of Group 1 was 74 + 12 and the
mean age of Group 2 was 67 = 11. The mean age
of Group 1 was significantly higher than the aver-
age age of Group 2 (p: 0.00). The average length
of stay in Group 1 was 11 =8 and 15 £ 19 in Group
2. There was no difference between the groups (p:
0.26).

54 of the patients in group 1 and 80 of those in
group 2 were female. The groups were not different
in terms of gender (p: 0.72).

The condition of having 2 or more diseases in
group 1 was found to be significantly higher than
group 2.

It was observed that 14 of the patients in group
1 and 1 of the patients in group 2 came to the inten-
sive care unit due to intubation and MV (p: 0.01).

MYV support was used in the follow-up of all
patients in group 1. In group 2, it was observed
that 7 members of the group received mv support
(p: 0.00). One of these 7 patients was tracheosto-
mized and sent to another intensive care unit be-
cause the isolation period from MV support ended
and the pcr test became negative twice in a row.
Other patients were discharged to the service. An-
other patient was transferred to the intensive care
unit again due to status epilepticus after leaving
the mechanical ventilator and discharged to the
service. Intensive care admission for the second
time was not included in the study. The rate of
discharging from the mechanical ventilator from
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Table 1. Comparison of the groups in terms of demographic data and comorbid diseases

Grupl (N:134) Grup2 (N:70) p
AGE 74+12 67+11 0,00
Duration hospital 1148 15+19 0,26
F/M 54/80 30/40 0,72
DM 49 27 0,77
HT 104 49 0,23
Cardiovascular disease 38 14 0,19
Pulmonary disease 34 14 0,39
Cerebrovascular disease 21 13 0,59
Chronic kidney disease 14 3 0,13
Two and more comorbidites 93 36 0,01

F/M:Female/Male, DM: Diabetes Mellitus HT:Hypertension

the intensive care unit to the infection service was
4.28% of all patients who received iMv support.

A positive correlation was found between age
and presence of HT and CAD. (P: 0.00, r: 0.18)
and (p: 0.01, r: 0.17), respectively. There was a
positive correlation between 2 or more diseases
and age (p: 0.00, r: 0.19). There was a positive cor-
relation between age and death (p: 0.00, r: 0.25).
A positive correlation was found between age and
imv support (p: 0.00, r: 0.25).

A positive correlation was found between
length of stay and discharge (p: 0.03, 1: 0.14)

There was a positive correlation between the
presence of 2 or more diseases and death (p: 0.01,
r: 0.17). There was no correlation between other
parameters and death.

Discussion

The effects of the COVID-19 pandemic on
mortality rates and the health system have been
discussed for a long time. The 1-year mortality
rate has been estimated to be between 4 and 46%
[7]. It is known that factors such as hypertension,
diabetes mellitus, presence of chronic disease,
male gender play a role in COVID-19 infections
[8]. In a study examining mortality rates in people
infected with covid-19 in centers such as nursing
homes, advanced age and people in need of social
care indicate an increase in both the incidence and
mortality rates of this infection [9-10].

In our study, it was observed that the average
age of the patients who were followed up in the an-
esthesia intensive care units of our hospital during

a l-year period was above 65. In addition, the aver-
age age of the patients who died was found to be
higher in the group. When we assume that covid 19
1s more severe in patients receiving IMV support;
IMV support with age and positive correlation with
death may indicate that the severity of the disease
and mortality increase as the age gets older.

The female to male ratio was similar between
the groups. However, the number of female patients
admitted to intensive care units was 84, while the
number of male patients was 120. This situation
may indicate that the disease is more severe due to
the greater need for intensive care in male patients.

In some studies, it is known that the pres-
ence of chronic pulmonary heart and neurologi-
cal diseases brings the need for IMV support in
the intensive care units of the patients. (11th) . In
our study, the most common comorbidities were
Diabetes mellitus, hypertension, chronic heart
disease, and chronic lung disease, respectively.
Additional diseases of the groups were similar be-
tween the groups. However, the presence of two
or more additional diseases in the patients was sta-
tistically higher in group 1 patients compared to
group 2 patients. In addition, a positive correlation
was found between having 2 or more diseases and
death. Therefore, we can think that the increase in
the comorbidities of the patients increases the risk
of death.

In our study, it was observed that most of the
patients who received IMV support lost their lives.
It was observed that the need for intubation and
mechanical ventilation increased in patients in-
fected with Covid 19 and most of these patients
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died [12]. ARDS that develops in severe patients
and the development of inflammatory response
associated with it are shown. [13] Pulmonary ede-
ma, alveolar damage and Atelectasis causes high
mortality. [14-15-16] In our study, it was observed
that critical covid-19 patients were taken into in-
tensive care and 134 out of 204 patients who were
taken into intensive care units lost their sickness.
We think that the factors that cause this cause of
mortality are the fact that our patients are elderly
and only severe covid 19 patients are taken into
intensive care. In addition, only 7 patients (4.28%)
who needed IMV support were discharged from
mechanical ventilation and were discharged to the
service. In other studies, the mortality rate in pa-
tients who received IMV support was high [12].
Similar results were obtained in our study. It is
important to know that these patients who receive
IMV support have more severe disease.

Conclusion

During the Covid 19 pandemic, many studies
have been added to the literature, and many stud-
ies have emphasized that advanced age, additional
disease and male gender affect the severity and
mortality of the disease, and patients who receive
IMV support have a more mortal course. The re-
sults of our study were found similar to those stud-
ies. It was observed that the results did not change
in patients who were followed for a year. Still co-
morbid disease poses a risk for male gender and
advanced age Covid 19.
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Abstract

Purpose: Primary Pigmented Nodular Adreno-
cortical Disease (PPNAD) is a rare bilateral adre-
nocortical hyperplasia, inherited in an autosomal
dominant fashion, resulting in a pro-adrenocorti-
cotropic non-dependent Cushing’s syndrome. PP-
NAD may be isolated or associated with Carney
complex (CNC). For the diagnosis of PPNAD and
CNC, a search for PRKARIA mutations may be
recommended in addition to hormonal and imag-
ing tests. The purpose of this study was to investi-
gate the clinical features, diagnosis and treatment
of the new pathogenic mutations in the PRKARIA
gene causing Carney complex.

Methods: We report here a case of a patient
whose clinical data were retrospectively analyzed.

Results: The 13-year-old patient was diag-
nosed with Carney complex through a series of
tests and a new causative gene mutation locus
(C.1-2942G>A) was identified.

Conclusio:n Carney complex is usually more
difficult to be diagnosed at an early stage in the
clinic, and it is beneficial for clinicians to raise
awareness of the disease for early recognition and
timely intervention.

Key words: Carney complex, Cushing’s syn-
drome, PPNAD, PRKARIA

Introduction

Carney complex (CNC) is a rare multiple tu-
mor syndrome characterized by patchy pigmenta-
tion of the skin and mucous membranes associated
with a variety of non-endocrine and endocrine tu-
mors, including Primary Pigmented Nodular Ad-
renocortical Disease (PPNAD).Carney complex is
an autosomal dominant multiple tumor syndrome

[1], which mainly presents clinically as skin and
mucosal punctate pigmentation with various en-
docrine and related endocrine tumors, which can
present in various forms, such as cardiomyoma,
skin and other tissues, and various other endocrine
and endocrine tumors, including pituitary tumors,
adrenocortical tumors, thyroid tumors, sarcoid
melanoma schwannoma testicular cancer, breast
cancer, ovarian lesions, and bone lesions [2], and
skin pigmentation or skin hyperplasia in CNC pa-
tients usually occurs early in life and can be lo-
cated anywhere on the body, usually on the face,
lips, and genitalia [3].It has been reported that
most PPNAD or Carney syndrome is associated
with mutations in the PRKAR1A gene, in addition
to mutations in the PDE11A and PDESB genes [4,
5].A 13-year-old boy was referred for suspected
Cushing’s syndrome. On physical examination,
he showed signs of hypercortisolism and hyper-
pigmentation.Biochemical studies showed pro-
adrenocorticotropic hormone-dependent Cush-
ing’s syndrome. Enhanced computed tomography
(CT) scan of the abdomen showed multiple small
nodules in the left adrenal inner branch and body,
which were considered as adenoma or adrenal tu-
berculosis.He subsequently underwent a left lapa-
roscopic adrenalectomy with histopathology con-
sistent with PPNAD.Genetic testing identified a
novel transcoding oncogene C.1-2942G>A in the
PRKARIA gene. the mutation was associated with
Primary Pigmented Nodular Adrenocortical Dis-
ease (PPNAD).This is a novel mutation that has
not been previously publicly clinically reported to
be associated with the disease, and the evaluation
of other clinical features of the syndrome has not
been disclosed.We report a case of PPNAD-asso-
ciated Cushing’s syndrome diagnosed as CNC due
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to a novel genetic causative locus in PRKARIA.It
is associated with PPNAD. This is a novel muta-
tion that has not been publicly reported because of
its association with the disease.

Case Presentation

A 13-year-old boy presented 2 years ago with
facial rounding and hyperpigmentation of the face,
eyelids and lips. Growth was slow, approximately
3 cm/2 yr. Six months ago, the patient developed
acne on the face. Half a month ago, the patient felt
pain in the lower back and was affected by activity.
Past history: postural lithotripsy was performed in
August 2017 and April 2018. Family history: The
family complained of hyperpigmentation on the
face and lips of the father, aunt and grandmother,
who did not have a similar obese body type, but
they could live a normal life. Physical examina-
tion: height 148 cm, weight 70 kg (BMI 31.95 kg/
m2, BP 120/80 mmHg, full moon face, obese body
type, upper body measurement 66 cm, lower body
measurement 82 cm, finger spacing 142 cm, patchy
pigmentation visible on mouth, lips and eyelids,
facial acne (Figure 1 BCD), acanthosis nigricans
visible on neck and axillae, breast Tanner stage 3
(Figure 1 E). The respiratory sounds of both lungs
were clear, no dry and wet sounds, the heart bor-
der was not large, the heart rate was 96 times/min,
no pathological murmur was heard. The abdomen
was soft, no purple lines, no pressure pain, rebound
pain, muscle tension, pubic hair growth, short pe-
nis, normal testicular development, Tanner stage 3,
red rash was seen in the groin, and the toes became
rough and grayish white. No obvious abnormalities
were found in the heart, lungs and abdomen.

Laboratory findings showed hypercortisolism,
and cortisol levels remained high after a 1 mg
dexamethasone suppression test (Table 1). This
suggests that Cushing’s syndrome is not related to
ACTH and that the grandmother, father and aunt
all had patchy hyperpigmentation.

Table 1. Patient laboratory parameters

ary L 0200
Figure 1. (ABCDEF) Physical signs of the patient
before adrenalectomy. Cushing-like features in-
clude moon face before surgery (BC), central obe-
sity (F), breast development (E), spots on the face,
lips, oral mucosa and skin pigmentation (CD).

0AM 8§ AM

1mg dexamethasone

Ll inhibition test

ACTH 0.392pg/ml (7-64) 0.958pg/ml (3-32) 0.71pg/ml (0-32) 0.714pg/ml (7-64)
Cortisol 25.96ug/dl 24.32ug/dl 24.75ug/dl 25.79ug/dl
(4.26-24.85) (2.926-17.3) (0-6.72) (4.26-24.85)
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Endocrine hormone tests showed a marked in-
crease in cortisol, thythm disturbances, and marked
suppression of ACTH levels. The deceptive dexa-
methasone suppression assay could not be sup-
pressed. Adrenal computed tomography (CT)
showed multiple small nodules seen in the left ad-
renal inner branch and body (Figure 2 A), consid-
ering adenoma or adrenal tuberculosis; enhanced
CT of the pituitary gland did not show any abnor-
mality; magnetic resonance imaging of the thoracic
spine showed a compression fracture of the thoracic
spine (T11), and whole-body bone SPECT showed
an increased radiological uptake shadow visible in
the 11th thoracic spine, considering a compression
fracture; echocardiography did not show any car-
diac mucosal The echocardiogram did not show any
cardiac mucosal tumor. Combined with the patient’s
history and physical examination of ancillary tests,
small adrenal nodular hyperplasia not dependent on
ACTH hyperplasia is currently considered.

Figure 2. Computed tomography of the patient s
adrenal gland showed multiple small nodules in
the left adrenal inner branch and body (Figure
A), considering adenoma or adrenal tuberculosis.
The patient s left adrenal gland macroscopically
showed a piece of grayish-yellow tissue mea-
suring 8*%6*3.5 cm, including an adrenal gland
measuring 6.5*2.5*0.3 cm, with multiple small
nodules of 0.2-0.7 cm in diameter attached to the
surface (C). Microscopic examination of the pa-
tient § left adrenal gland showed multiple nodules
in the adrenal cortex, without envelope, partially
protruding from the adrenal gland, with clear cy-
toplasm and eosinophilic cells (D).

One week after the patient entered urology, the
left adrenal lesion was removed by laparoscopic
surgical team and sent for pathological examina-
tion (Figure 2 B), the left adrenal gland, a piece of
grayish yellow tissue, size 8%6*3.5 cm, of which
the size of the adrenal gland was 6.5%2.5*%0.3 cm,
with multiple small nodules of 0.2-0.7 c¢cm in di-
ameter attached to the surface, the cut surface was
grayish brown, solid, soft in texture, partly with
adrenal Pathological examination showed mul-
tiple nodules in the adrenal cortex, without enve-
lope, partially protruding from the adrenal gland,
with transparent cytoplasm, eosinophilic, special
staining, and PSA (-) (Figure 2 D). Genetic analy-
sis of the patient, using peripheral blood and DNA
sequencing with specific equipment, revealed
the mutant gene PPKARIA variant locus C.1-
2942G>A (Figure 3); associated disease: Cushing
syndrome (primary pigmented nodular adrenocor-
tical disease type 1, PPNADI).

PRKARIA: €.1-2942G>A, -
BPAEH C C G CTATCGCAGRASGEG

N |
W \Mﬁﬁﬂmﬂﬂﬁm

HAEFH € C 6 C T ATCGCAGAATGGHAGCGGGGCT

T 6 G A GCGG G G C T

Figure 3. DNA sequence detection: variant gene
PPKARIA variant locus C.1-2942G>A, associ-
ated disease: Cushings syndrome (primary pig-
mented nodular adrenocortical disease type 1,
PPNADI).

This patient was diagnosed with Carney syn-
drome through a series of tests and a new mu-
tant locus for the causative gene was identified.
The patient’s ACTH was 0.488 | pg/ml (7-64)
and plasma cortisol was 14.38 ug/dl (4.26-24.85)
on a recheck at 8§ am on the fourth postoperative
day. The patient was discharged on the eighth
postoperative day (Figure 4 AD) and was treated
with prednisone 20 mg Qd after discharge.At 10
months postoperatively, we followed up with the
patient, who had grown 5 cm taller and lost 5 Kg
of weight compared to admission (Figure 4 BE).
At 18 months postoperatively, the patient’s ACTH
and plasma cortisol had normalized on retest, and
he had reached a height of 158 cm and a weight
loss of 68 Kg (Figure 4 C).
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The patient and her parents provided informed
consent for the release of this case report and im-
ages.

Laboratory findings showed excess cortisol,
and cortisol levels remained high after a 1 mg
dexamethasone suppression test (Table 1), indicat-
ing pro-adrenocorticotropic non-dependent Cush-
ing’s syndrome.

\‘3,

Figure 4. The patient on the eighth day after sur-
gery (AD). The patient has grown 5 cm in height
and lost 5 Kg in weight at 10 months postopera-
tively (BE). The patient has reached a height of
158 cm and weight loss of 68 Kg at 18 months
postoperatively (E).

Discussion

In the above case report, we describe a patient
with typical features such as patchy pigmentation of
the face, lips, and oral mucosa, compression frac-
tures of the thoracic spine leading to osteoporosis and
Cushing’s syndrome of primary pigmented nodular
adrenocortical disease (PPNAD), and genetic detec-
tion of the variant gene PPKAR1A, which meets the
diagnostic criteria for CNC (Figure 3).

Primary pigmented nodular adrenocortical dis-
ease is a rare non-adrenocorticotropic hormone-

dependent Cushing’s syndrome [6], affecting up
to 60% of individuals with a gender preference,
70% of whom are female [7, 8]. It has a character-
istic histological appearance with multiple small
(< I cm) dark brown nodules scattered throughout
the cortex, but it is difficult to make a diagnosis
without histological examination, as the imaging
presentation of PPNAD, including irregularly out-
lined and well-defined hypodense lesions, may be
lost due to the small size of the pigmented nod-
ules, and computed tomography sections should
be 3 mm or less thick for optimal evaluation [9],
and the adrenal glands are most commonly normal
or even small in adrenal imaging [10].However,
in our patient the left adrenal gland showed on
CT multiple small nodules in the inner branches
and body, the recommendations for the treatment
of PPNAD vary, many authors recommend bilat-
eral adrenalectomy [11-14], others believe that in
some cases clinical and biochemical improvement
can be achieved by unilateral adrenalectomy, and
when cortisolism recurs, the removal of a second
adrenal gland should be considered [11 ,15,16].
Meanwhile, the Endocrine Society’s 2015 clinical
practice guideline recommends one-stage surgi-
cal resection for bilateral adrenal disease [17], but
our patient opted for resection of the left adrenal
gland due to consideration of being in the growth
phase, and was given a postoperative hormone
replacement regimen, and the patient continued
to be followed up at a later stage and underwent
contralateral adrenalectomy if necessary. PPNAD
is one of the manifestations of Carney complex
(CNC), which was first reported by JA Carney in
1985 [1].CNC is a rare multiple tumor with addi-
tional clinical features of skin pigmentation, car-
diac mucinous tumor, neurological and endocrine
tumors can be diagnosed from the patient’s clini-
cal presentation, laboratory findings and/or genet-
ic examination in a 13-year-old boy patient with
histological confirmation of PPNAD in resected
left adrenalectomy and inactivated PRKARIA al-
terations in genetic sequencing Carney complex.
Pathogenic variants in the PRKARIA gene are
present in more than 70% of CNC patients and
up to 80% of PPNAD patients with combined
Cushing’s syndrome [7], the PRKARIA gene is
located on chromosome 17q24.2, and there are at
least 140 known types of PKARIA pathogenic
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mutations (httP://prkarla.nichd.nih.gov/ hmdb/
intro.html), this patient was detected with a vari-
ant in the PRKARIA gene at locus c.1-2924G
> A. A 1-locus variant occurred, consistent with
primary pigmented nodular adrenocortical dis-
ease type 1, which is autosomal dominant, and a
heterozygous locus variant was detected in its as-
sociated PRKARIA gene, which is rare and The
pathogenicity of this variant is unclear because it
is rarely studied. A search of public databases such
as ClinVar showed that the c.1-2924G > A variant
is located in the UTR region, and this variant is not
included in the Chinese population of the Thou-
sands Project, the East Asian population of the
EXAC database, the East Asian population of the
gnomAD database, or local databases.Groussin L
et al [18] reported this locus and 11 patients with
carney complex participated in the study, all of
whom had symptoms of primary pigmented nodu-
lar adrenocortical disease of Cushing’s syndrome.
They were genetically tested and the locus was
detected in 1 patient and in 190 healthy patients,
and this paper indicates that the variant forms a
new start codon.Gene sequencing revealed a new
pathogenic variant in the PRKAR1A gene due to
sequencing, our patient was found to have a new
shifted code pathogenic variant (c.1-2942G>A)
resulting in premature termination codons, he had
PPNAD and some scattered hyperpigmentation,
but the current clinical history and examination
did not match other features of CNC, and even
then should be considered in all PPNAD CNC
should be considered in all patients with PPNAD,
and timely diagnosis and regular monitoring of
CNC manifestations may help to prevent compli-
cations of the disease,In particular, complications
from cardiac tumors, cardiac mucinous neoplasms
affect 20-40% of CNC resulting in embolic stroke,
heart failure and arrhythmias.Recommendations
for CNC screening tests include echocardiogra-
phy (annually or every two years depending on the
history of cardiac mucinous neoplasms), skin as-
sessment, thyroid ultrasound, pituitary MRI, tes-
ticular/ovarian ultrasound, and growth hormone,
insulin-like growth factor 1 and prolactin serum
measurements [19].

Conclusion

Our case increases the number of reported
CNC:s, the possibility of late development of car-
diac mucinous neoplasms in this disease, and the
necessity to clinically evaluate these patients fol-
lowed by long-term follow-up; also our current
CNC diagnosis in cases of Cushing’s syndrome
is established due to a novel predicted inactivat-
ing pathogen in the PRKARIA gene, increasing
the knowledge of the disease, but the early diag-
nosis of endogenous cortisolism remains a diag-
nostic challenge. The novel mutations presented
in this article are considered causative factors of
PPNAD, and timely diagnosis of CNC and careful
surveillance could help prevent potentially fatal
complications of the disease.
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